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PHE DEVELOPMENT OF FILTERED RADON IMPLANTS? 


BY G ILLA, 
1 
HISTORICAI In the methods of intratumora rl idia- 
'D ARLY in the development of radiut tion discussed so far, the radioactive source 
4 therapy it was realized that som was allowed to remain within the tumor 
tumors were very resistant to radiati mass for a certain time, and then was 
ind could not be treated etlectivel »\ withdrawn. A different procedure was Irst 
external app catio! ione. Accordn suggested by Duane I! which intage IS 
some of the ploneers otrebel, Abbe taken of the relatively short life of radon. 
Morton, 1906) resorted to the method of It consists in the collection of the radio- 
inserting t he radioact v ¢ source nto the ictive gas in tiny olass tubes whic h re dis- 
tumor mass \t lirst oO} \ Du ky radlu charged by a small trocatl nto the tumor 
containers were avaliable fol th S purpose Mass, and are allowed to remall in Situ 
Phen Stevenso! and Joly etlected a oreat Indetinitely. method possesses the 
improvement in the technique by utiliz vreat advantage of simplicity, in addition 
concentrated radon (radium emanatio to other intrinsic merits. Originally Duane 
iS the radioactive source. lhe, collect dvocated it fe) three main reasons: I 
the radon in very fine capillary wlass tubes itilization of beta rays; (2) irradiation of 
which the, placed ! ho OW met the tumor! mass for a Col siderable period 
needles. These were then inserted into the Of time, and > reduction of trauma. The 
tumor to be treated, and were withdravw practical technique of this method was 
it the end of the expos ire. Since radon w first worked out at the Memorial Hospital 
1\ iullable in only a few institutions at the D\ the late Dr. H. H Janeway, who 
time, this procedure was not emplove emploved it extensively. It proved very 
ver\ extensively. It ed, nowever, to the successtul in the treatment ol certain 
manufacture of “fradium needles’? mad esions, particularly around the mouth, 
of stee! or platinum. By using pure radiut which until that time had vielded poor 
sulphate, little space was required for results by all other methods of radium 
radioactive source Of 5 or 10 mi | OTaMS Ol treatment. 
radium, and the needles could be made Janewav's early work with “bare 
quite small. Such needles made the met ho tubes,”’ while showing the effectiveness of 
of Stevenson and Jolv available to the the method, revealed also its chiet objec- 
average radiologist. tionable feature. The treatment caused 
Most of t the ( 
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severe pain and other discomforts for a 
considerable period of time. This could be 
traced to the intense necrosis produced in 
the neighborhood of each bare tube. In 
view of the low penetrating power of the 
beta rays it was evident that the necrosis 
was due chiefly to this radiation. A simple 
analysis of the problem revealed, also, that 
the gamma radiation was really responsible 
for the good clinical results obtained by 
this method. Direct evidence supporting 
this view was obtained by Regaud® at the 
Radium Institute in Paris. Regaud has 
always advocated the use of gamma radia- 
tion for therapeutic purposes, and the 
methods of treatment which he has 
de\ eloped have all been based on this 
principle. Furthermore, from experimental! 
evidence, he concluded that certain types 
of cancer could be treated more etlectivel, 
by radiation of low intensity applied con- 
tinuously for a relatively long period of 
time.’ In view of these considerations, 
Regaud developed a technique which has 
been used extensively at the Radium 
Institute and has vielded very good results 
in mouth cancer. The principal character- 
istics of this method are: (1) the use of 
radium needles of small radium content in 
which (2) the primary beta radiation is 
removed by a filter of 0.3 mm. of platinum, 
4 the needles being left in the tumor con- 
tinuously for one week or ten davs. To 
make sure that the needles remain in place 
during the whole treatment, they are first 
inserted into the tumor, and then they are 
sewed to the tissue with a suitable thread. 
It has been found that with this method 
good final results are obtained with little o1 
no necrosis resulting from the irradiation. 

It will be readily seen that from a prac- 
tical point of view the Regaud method ts 
not so convenient as the bare tube 
method. Either has advantages and dis- 
advantages, and the real test is which one 
gives the largest percentage of good final 
results. This question, however, cannot be 
settled easily. Analyzing the problem we 
find that the principal merit of the Regaud 
method is due to the elimination of the 
primary beta radiation. On the other hand, 
the presence of this radiation constitutes 
the chief objection to the use of bare tubes. 
A combination of the two methods, 
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embodying the advantages of each, would 
obviously be desirable. To accomplish this, 
it Is necessary to filter out the beta rays 
from each tube which ts to be left per- 
manently in the tissue. Remembering that 
a filter of at least 0.4 mm. of platinum, or 
its equivalent Is necessary to remove a 
the beta radiation, it will be seen that 
“implants” or “seeds” of this type would 
have to be considerably larger than the 
bare tubes ordinarily employed. Is it per- 
missible to leave permanently 1n a patient 
tubes of about one millimeter diameter? 
would be 
ferently by ditlerent 
however, it Is 


This question answered dil- 


Ob» 


desirable to 


radiologists. 
ously, 
implants as small as possible in orde: 

cause little mechanical trauma, both at th 
time of Insertion and subsequently. It w 

be seen that it is a matter of choice betwee 
the undesirable effects of the beta rad 

tion and of mechanical trauma. It will be 
shown later how a satisfactory compromist 
made between these two ant 


nistic factors. 


Can ve 


At this point, however, It is we 
mention an ingenious scheme devised 
Heublein> tor dec reasing the necrosis 
duced by bare tubes. Knowing that tiss 
limited withit 
a few millimeters around 
tube, Heubletn conceived the ide 
surrounding each tube in the tissue 
i comparable thic kness of bismuth past 
He was able to do this by 
specially 


necrosis practically 


radius ot 


means ol 
constructed syringe and needl 
Theoretically the method 
good points: 1) A needle of smal! diameter 


h 1S sevel 
suflices to Insert the bare tube into the 
tissue; (2) the same needle ts used to inject 
the bismuth paste; (3) the paste serves 
as a filter and then ts gradually eliminated 
by the system, and (4) the position of 
the radioactive sources in the tissue cal 
be ascertained by taking a roentgenogram 
However, extensive tests carried out by 
Heublein and Quick at the Memoria 
Hospital revealed that considerable necro- 
sis was still present; that owing to irregu- 
larities in the tissue, the bismuth paste 
was not distributed evenly around the 


bare tube, but in fact was apt-to be con- 
centrated on one side; and that the bismuth 
months. It 


remained in the tissue for 
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became evident then that further de 


ment of the method was necessary, Dt 


the work Was Interrupted Decause Of the 


+ | | + 


successtul 
implants. 

Betore 
device tor 


should De 


this 
Intratumoral the 


describing 
clever 
here. The 

ol radium in Germany led Halberstiidte: 


mentioned 


to the adaptation of one of the thoriur 
disintegration products for interstitial St 
Thorium x has a iverage perlod 


of 5.25 days, which is very close to 


ot idon, days Howe while 


IS a Gas, thorium X Is a solid, d there ‘ 
the preparation of sma sources [or 
tumoral Irradiatior Is quite dittere 
\ serious difficulty 1s due to the tact 
thorium X S TOXIC. Ha Dberst 
and tru illy succeeded nal 
sultable nsoluble yreparatiol 
bye draw to rod Short 
Ol this rod ( ( 

t he same ( Ss eS Cl 

rador he 1 emitted b 

thortul rods ¢ ) 

‘ The re 
) ] I S 

tl! at ( ( ) 

ati ro ) 
teres ( 

tted ( ( 
considerable nec! 

Gor ) ( 
rado ) ( () 
Our early ttempts t the | 
sorb ne out the peta radiatiol 
In part. Since It Is a simple matter to « 
radon in glass tubes, the most ob 
procedure Is to use lead flass 
did t his several vears ago, Dut 


experiments carried out by Leddy pro 
that 

tubes 
the lead 
siderable percentage ol the beta radiatio 
would make the tubes too big for inte 
stitial Uranium 
but the uranium content Is too smal 
be effective, and we could not get 
uranium glass made. Accordingly 

turned our attention to the use of a meta 
filter. 


the filtering power ol the 


: 
was insuflicient. The thickness 


olass required to remove a 


olass IS 


use. 


a Spec 
I 


prepara Smati Creu 


work 


procurabie, 
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Our first idea was to tnclose a glass 
implant tn a small platinum tube and 


insert the whole into the tissue by means 
of a trocar. We used platinum of different 
thicknesses to 0.4 mm. ind con- 
ducted animal experiments with the coép- 
Dr. Leddy. In this work some 


tubes were lett in the inimal until It was 


O.15 
eration ol 


removed at 
showed 


others were 
intervals. 


Sac rific ed, and 


ditlerent lhe results 
that the 


reati 


amount of necrosis could be 


reduced by ust 


Ot necessity, however, the filtered 


were considerably irvel than tne olass 
tube s, and the trocar had to be col sider- 
DIV large! in diamete ! he question ot 
trauma, t heretore, d oreatel iImpor- 
tance. In order tO Make i tered mplants 
ot the sm illest POSSIDI size, It Was evident 
that the 1 idon should CCUG directly 
netal tube nd ( rected ir eftorts 
rds this ide 

O} | NTS 

S one h ne ne 
nt d Sit () ne bl 

( lium, p ( 
the t suitable { Phen 
velgnts ( Q2 ) ind 

1¢ ( ducted D\ 
) to dete ol 
radiations er tals 

howed that equal t! esses ylatinum 
na ure cold had Same SOTDING 
OW ¢ within the limit ot experimental 
Ol This ber the case, gold 1s preter- 
Die because it Is about one-! fth as « xpen- 
sive as platinum. Accordingly we h | some 
capi cold tubing nade Baker 


ind Company. 

lhe apparatus used for the collection 
of radon at the Memorial Hospital has 
a two-way glass stopcock which enables 
us to collect the day’s supply of radon In 
two separate containers In any proportion 
we please. Ordinarily two capillary glass 
tubes of different 
containers. Our first problem, therefore, 
was to substitute a gold capillary for one 
[ his can be done Very 


followin procedure: A 


diameters are used as 


of the glass tubes. 
simply by the 
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in diameter is drawn 
inside diameter of the 
middle portion is a little smaller than the 
outside diameter of the gold tube. The 
latter is then inserted into the tapered 


glass tube g mm. 
down so that the 


portion of the glass tube to determine 
the point ot contact, and one end of the 
constricted tube is cut off about 2 mm. 
bevond this point. To make the joint gas 
tight, a small amount of DeKhotinsky* 
cement is melted into, and around, the 
space between the gold and glass tubes 
A cross section of the joint is shown In 


The 


olass tube can then be sealed 


Cem ent Glass 


Figure | 


Gold 


to the 


two-way stopcock in the usual 
manner. 
The amount of radon in equilibrium 
with one gram of radium (1000 milli- 
curies) occupies a volume of 0.6 cubik 


millimeter at standard pressure and tem- 
perature. Since an implant ordinarily 
would not contain more than a few milli- 


curies, the space required for the pure 
radon is ver\ a few thousandths 
of a cubic millimeter. However, liberal! 


allowances must be 


made tor impurities, 
and it Is 


also desirable to have the gas in 
the tube at less than atmospheric apwry 
The first pure gold tubing we tried had ; 
bore of mm., and it was found to 
be larger than necessary. Later we tried 
tubing of 0.1 mm. bore, but in general 
we have using tubing of 0.15 mm. 
bore. 


O.2 


been 


In order to collect radon in such a small 
tube, it must be possible to seal the free 
end hermetically so that the tube can 
be thoroughly exhausted before forcing the 
purified radon into it. Then it must be 
possible to seal the other end, and finally 
the tube must be divided into short 
lengths without the loss of radon at any 
stage of the process or subsequently. 
This part of the problem’ gave us consider- 


Tt cement n rt ealing wax. but is better for join- 
metals to gia It manufactured by the Central Scientif 


Company of Chicag 
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succeeded in 
very 
quite soft, and 


able trouble, but we finally 
making gas tight seals by a 
Pure gold, being 
the bore of the tubing being very small, we 
found that a gas tight seal could be mad 
by simply pinching the tubing. For this 
purpose we use an ordinary pair of pliers 
whose cutting edges have been purpose 
dulled. Radon implants made this 
manner can be boiled tor hour 
more without loss of radon. From this 
point of view the method is very 
factory, but one might object to the chise 
like ends of the tubes thus cut. We have 
tried many different schemes to round the 
ends, but so far we have found no simple 
means of doing this. At the present time 
we are making a machine which we fe« 
confident will accomplish the 
result by cutting the 
round ends. 
The actual 
implants is as follows: A’ gold 
suflicient length to make the 
number of implants ts attached 
collection apparatus. The free end of this 
tube is pinched, and a little cement ts 
melted around it to make doubly sure that 
the seal is gas tight.* Then the air ts 
pumped out and purified radon ts torced 
into the tube by means of a 
arrangement, the mercury being 
almost to the point of contact of the 
tubes sIng 
length of gold 
and divided into 
long. It should be noted tn this 
connection that if the cutting from 


simple 
de\ Ice, 


one 


t) 
SaUIS= 


desi red 
tubes initially with 
process of making gold 
tube ot 
required 
to the 


Toepler pump 
raised 
and glass 
the whole 
cut off, 


6 mm. 


suitable pliers, 
tubing is the 
Sections about 


Is done 


one end to the other the sections cut 
last contain more radon than the first 
ones. If tubes of equal radon content are 
desired, the tubing should be subdivided 
by successive bisections. Using the pro- 
cedure outlined above for sealing the gold 


to the glass tubing and cutting off the 
long gold capillary after it has been filled, 
a small amount of radon ts left back tn 
the space between the top of the mercury 
column and the projecting end of the gold 
tubing which remains attached to the 
glass. By means of the two-way stopcock 
previously mentioned it 1s possible to 


* In a few instances it has been found that the tubing leake 


e pieces of gold tubing 
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transter this radon to the Glass capl remove most of the beta radi ition. A filte1 
ind collect it. We preter to leave It i ne Of 0.05 mm. thickness absorbs over go 
ipparatus until the following d iV, Whe per cent, and one 0.2 mm. thick more than 
t is collected with the supp for that gg per cent. It should be oted also that 
day. Incidentally the fact that this car the camma radiation considerably 
done shows how well the cold tubn ( reduced by filters up to 0.05 mm., vhile 
sealed by the action of the cutting pli dditional filtration has little effect. This 
We may mention here another point wl shows that thin gold filters remove most of 
saves labor. It IS not necessary to ( the Deta radiation and most ol the ery 
on a new glass tube with the new soft gamma radiation, but do not reduce 
( ipillary every time th t cold mplant substantially the hard « mm ra 
re to be made. By he itin the DeKhot from the above results one would con- 
sky seal, the short piece ol cold tubDlt clude that a wall thickne of trom 0.14 to 
remaining from the previous co lect 0.20 mm. should be satisfactory for gold 
can be pul ed out d new one seale mplants Considering, however, the fact 
n its place that the gamma radiation forms only 
sm; part of the tota diation emitted 
Ill. DOSAGE DAT 
Dv the glass tube, a very sma ercentage 
Comparison of Radiation The { 7 t the total beta radiat may st be a 
tion experiments uready mentioned sI fairly large proportion of the transmitted 
that for complete absorption of the br radiation. Furthermore. { mport t to 
hays a thickness or 0.5 mm. of gold KNOW the absorption of the transm tted 
platinum ts necessary. If this vall th radiation by tissue, and particularly the 
Ness were to De used lor the 1 dol mp sorption of the bet yamma ray 
thei extern diameter would nave t ( components separate Fo thy reason, 
imeter. The trocat idditional experiments were de, the 
lol their insertion into tumor vould t ( results of which ire o1Vve Table 1. Now 
pe quite large. 11 os desirabie, therelore ve ¢ compare the radiation emitted by a 
to exami e the radiation transmitte ss tube and cold tubes of 0.2 mM 0.3 
different thicknesses of vold, to: see mm. and mm. w yASSING 
might De ex ected Tron tne Se Of sm ( throuch diflerent thicknesses of tissue 
tubes, he ta t S It Wy be seen irst that or d trite? ot 
bodied a powertul electrom net | I O.2 mm. transmits on 72 { the total 
to deflect the beta ra . ind th elle idiation emitted by the sc the The 
complete separation of the two type tered radiation consists of 22.3 pr ent 
radiation he results tor diflerent tl - et nd per cent nn here- 
Nesses_ ol pure Ore this liter absorbs QQ.2 cent 
iven In Table 1 see Table 1) of the al beta radiation, the 
transmitted Is stal part 
Pe, 22.5 per cent) ol the tot radiation which 
hic Peres B 
Cold. NA a] G asses through. In the case of er ol 
.3 mm., the total radiat transmitted Is 
16 per cent, and of this, 8.8 per cent Is 
0.0 beta and g1.2 per cent Is gamma radiation 
If we compare the radiation which ddi- 
: “i ion has traversed 3 mm. of tissue, we find 
pes ae that the percentages are 5.43, 2.99, 2.88, 
0.15 4. ind 2.70 respectively for 0, 0.2, 0.2, and 
O.5 mm. cold filters Phe corresponding 
40 2 alues for 10 mm. of tissue are 3.14, 2.80, 
2.72, and 2.02. li@ures show that the 
- amount of radiation afte) passing tl ough 
From these it will be seen that a ve 5; to 10 mm. of tissue Is not very different 
small thickness of gold is sufficient t for the gold and glass tubes. It follows then, 
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TABLE I 
ABSORPTION OF RADIATION BY TISSUE—-GLASS AND GOLD TUBES COMPARED 
\ B Cc D | I G H I J 
Glass Tubs Gold Tubs Gold Tubs Gold Tubs 
ibout 0.13 Mm. Wall 0.2 Mm. Wall 0.3 Mm. Wall 0.5 \im. W 
Thickne Ss 
ot Tissue, Per ¢ 
Per Per Per Per Pet Per Per Per Per 7 
Cent Cent Cent Cent Cent Cent Cent Cent Cent ae 
~ ~ ~ \ qi 
of Total Beta Gamma. of Total Beta Gamma_ of Total Beta Gamma All 
Radia- | Radia- | Radia- Radia- | Radia- Radia- Radia- Radia- | Radia- 
tion tion tion tion tion tion tion tion tion | 
oO 100.00 5 3.5 22 3.16 5.8 
I 26. 35 O7.5 3.50 6 3.00 6.3 Q3 
2 17.00 75.0 24.4 3.35 13 SO. 3 2.985 3.7 
3 9.07 07.4 32.5 3.20 2.93 3.0 
4 47.5 3.09 7 2.388 gd. 3 
5.43 $3.0 57.0 2.99 1 5.5 2 1.0 Qg.o 
7 3.90 24.3 72.9 2 8.5 2.79 0.3 00.5 
10 3.14 100.0 2.80 00.0 2 3 LOO. ¢ ( 
15 2.687 100.0 2.608 oO 2.62 100.0 
that in the case of the glass tube, the values of Table «1 do not represent 
intervening tissue must have absorbed a relative intensities of the two types 
much greater amount of radiation. The radiation, they represent the biolos 
class tube radiation which has traversed’ etlectiveness of the ravs more closelv th 
5 mm. of tissue, consists of 43 per cent beta would the true intensities. 
and 57 per cent gamma, showing that a It is sometimes claimed that the b 
considerable amount of beta radiation ts tube method of treatment enables us 


still present. 
At this point it mav be well to sav a tew 


words about the measurement of the 
“quantity” of radiation. In Table 1 we 
cive the relative amounts of beta and 


camma radiation emitted by the glass tube 

and 3.5 respectively. Chat is, the 
radiation is many times larger than 
the gamma. The values given by Ruther- 
ford, however, are In the ratio ot 3.2 to 
1.75 indicating that the beta radiation ts 
somewhat less than the gamma radiation. 
[he large discrepancy between these two 
sets of values is due to the difference in the 
definition of quantitv of radiation, Ruther- 
ford’s values refer to the amount of energ\ 
emitted as beta or gamma radiation. The 
values given in Table 11 were obtained by 
ionization measurements with an air cham- 
ber 50 cm. long. The readings depend, 
therefore, on the amount of radiation 
absorbed by this volume of air (plus the 
effect of secondary rays, etc). For this 
reason the beta radiation produces rela- 
tively a much larger effect. This is also 
true in the case of a biological effect pro- 
duced by radiation. Hence, while the 


as 96.5 
beta 


utilize practically all of the 
emitted by the radon tubes. 
have already pre sented, however, 


bear out this contention, 


but, on the co 
ry, show that most of the bet radiat 


| 


IS worse than useless. 


Lo appreciate 
point, we 


| must remember that in practice 
the bare tubes are not placed very clo 

together In a tumor. The usual spaci 

aimed at Is one centimeter, but, on 
ol practical! difliculties, some may be con- 
siderably farther apart. This means that 
the amount of radon in each tube must be 
large enough for the radiation to be ettec- 
tive at a distance of 5 mm. more. The 
radiation which = ts capable ol passing 
through 5 


account 


or 


mm. of tissue Is only 


5-43 per 
cent of the total emitted by the bare tube. 
Of this amount, 43 per cent, that Is (5.43 

0.43 2.34 per cent of the total is 


radiation. Over go per cent of the total 
beta radiation emitted, 
absorbed by 5 


therefore, Is 


mm. of tissue, and Is not 
available at a greater distance from the 
source. Now the radiation which produces 
the desired tissue effect at a distance of 5 
necessarily 


mm. Is more intense at a 


1c] 
| 
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shorter distance, and, therefore, it is more 


than sufficient to produce the same eflect 
the intervening tissue 


mm.). he 
additional beta radiation which 
absorbed in this region is not only super- 
tluous, but objectionable, because 
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from the bare tube but for the sold filtered 
implants as well. Accordingly, in anv case, 
the dose of radiation received by the tis- 
Sue In the neighborhood ol the source 

much greater than that delivered to 
points at greater distances. 


IS 
Very 


Howe, er, at 


increases the amount of necrosis. the same distance from the source, more 
Since the radon implants are very sm radiation is delivered by the bare tubes 
they can be assumed to be “po than by the filtered tubes of the same radon 
sources for the approximate cak ulatio content | he difference becomes less 
| 
3 a: Bare Tebe OER 
i 
> 
a 
\ oo} 
« 
a\ 
WA oo% 
od! 
s ance 
+ | | + + + | | 
the intens rad lilierel marked the reater the distance rom the 
tances. On the other hand, the rure source, and at 10 mn t Is practically 
Pable Il Cal used to dete rmine tne le lhe relat ( YOSITIO Ol the 
etlect of COI ind tissue tiitratior ( Curves Is also of interest the 
brining the Inverse square iW ind the three cold filters ire rouped closely 
absorption effect, we can estimate rou together, indicating that little 1s gained by 
the intensity of radiation delivered to dif- using a thickness of gold greater than 
ferent points in the tissue rad O:2 
Implants ot various degrees ot tiltrat By means of the curves ol Figure 2, we 
lhe results thus calculated ire sho can get an idea ot the tissue effect to be 
graphically in Figure 2. The very rapid expected from the use of glass or gold 


dec rease of the intensity of radiation as we 
move away from the source can be seen at 
a glance. It should be noted particular 
that the decrease Is very rapid not oO! 


implants. Let us assume that a bare tube 

of initial value 

permanently into a definite tvpe 


one miullicurie inserted 


of living 
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tissue produces a region of necrosis 3 
mm. in radius. Then, following the lines 
4BC In Figure 2, we find that the radius 
of necrosis for a gold tube having a wall 
thickness of 0.2 mm. and the same radon 
content as the glass tube ( 1 me.) should 
be 1.88 mm. Or, looking at the question 
from a different point of view, in order to 
produce the same amount of necrosis with 
the 0.2 mm. gold tube as with the glass 


O.O49 

tube, the former should contain + 
0.014 

3.5 millicuries of radon (the intensities 


at D and 1 
respectively 

In the above determinations we have 
assumed tacitly that “equal”? quantities 
of radiation produce the same biological! 
effect whether a glass or a gold tube is 
used as the source. Since, however, the 
quality of the radiation emitted by the 
two Is quite different, even after it has 
traversed 3 mm. of tissue, and equality 
of quantity determined from the curves 
of Figure 2 refers to equal ionization 
effects, the assumption is not justified. 
The above results, therefore, should be 
considered only as first approximations. 
In order to make a true comparison of 
the effects produced in living tissue, animal 
experiments should be carried out, main- 
taining all conditions the same, as nearly 
as possible, and using statistical methods 
to interpret the results. 


Fig. 2) being 0.049 and 0.01 }, 


COMPARISON OF EFFECTS 
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DECEMBER, ) 
laboratory.'* It has been found by Sugiura 
that radium radiations bleach 
table butter. When a tube containing 
suflicient amount of radon ts placed or 
the smooth surface of a block of 
which is kept on ice) one can observe ai 
area which increases 

a number of days. The outline of 
this region is quite sharp and can_ be 
measured with fair precision. The physi 
conditions which determine the distribu- 
tion of the radiation around the tube 
quite comparable when butter and _ tissu 
are used as the media. Accordingly some 
definite information can be obtained by 
measuring the area of discoloration around 
tubes of different strengths, and different 
filtration. 

The results of such experiments with 
butter medium and gold tubes of 0.2 
mm. wall thickness are shown graphically 
in Figure. 3. It will be seen that the radius 
of the discolored region Increases rapidly 
during the first few days and then a 
proaches gradually a maximum value 
depending on the initial radon content ot 
the tube. This is due chiefly to the fact that 
the radon disintegrates quite rapidly, 
dropping to one-half of the initial value 
in >.05 days. It is interesting to note that 
after the eighth day the curves tend to 
become parallel. The relative spacing 
therefore, remains nearly the same trom 
this time on. Accordingly there must be a 
proportional increase in the radi from 
day to day. This 1s shown in Table 11, 


ordinat \ 


butter 


of discoloration 
size tor 


1. Butter Experiments. Since animal where the percentage variation in the 
experiments require a great deal of time, radi, for the miullicurie values used, ts 
we decided to obtain additionalcomparative given for different days. Since the per- 
information by a simple method which centages in each column agree closely, 
had been previously developed in our average values were taken to represent 

TABLE 
BUTTER EXPERIMENTS. 0.2 MM. GOLD. PERCENTAGE RATIOS OF DIAMETERS OF DISCOLORATION, STH TO LSTH DA 
Sth Da roth Day 12th Day 15th Day Day 
Rado: Average 
Pe 
Vic Pe I Pe Pe 
I 35 100.0 5.02 100.0 5.20 100.0 >. 30 100.0 5 te) 
1.75 5. 30 5.62 5 53 112.0 oo 113 1 6 o6 112.5 
2.68 6.96 140.5 7.28 145.0 144.6 147.0 7 .Q7 148.0 146.0 
4.44 162.0 So. 19 163 Oo 452 163 o.o7 Q OS 16 
g. 10 61 IQI.2 10.00 192.0 10. 35 195.4 10.60 193 
10.4 233.0 10.99 219.0 11 40 230.2 11 Od 223.0 223 
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the relative radii of discoloration at any 
time between the eighth and the eighteenth 
days, for the tubes used in the experiment. 
They are given in the last column of Table 
iu. The relation between the initial milli- 
curte value and the percentage variation 
in the radius is shown in Curve a of Figure 
4, in which the value for 10 me. is taken 
as 100 per cent. 

In another experiment of this type, gold 
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Figure 5 the values on the eighteenth day, 
for tubes of different radon content. 
It will be seen that, for any millicuri« 
value, the radii are quite different for the 
two filters. Thus for a 2 me. tube they are 
2.4 mm. and 2. mm., according to 
whether the filter is 0.2 or 0.3 mm. gold 

It is instructive also to compare gl: 
and gold tubes as regards the area of dis- 
coloration they produce. For this purpose 


iSs 


tubes of 0.3 mm. wall thickness were used, we used a glass and a gold tube of 0.2 
and similar results were obtained. Curve mm. wall thickness, both of the same 

9 
3 
i 
4 8 fo 2 
Cures 
5 


B of Figure 4 was derived from these 
results, and is comparable to Curve a. 
The fact that these two curves do not 
coincide shows that the area of discolora- 
tion increases at a different rate with 
respect to the millicurie value of the tube, 
for the 0.2 and 0.3 mm. gold filters. This 
is as might be expected considering that 
the quality and quantity of the radiation 
passing through the two filters is different. 

In order to make a direct comparison 
of the areas of discoloration for 0.2 and 
0.3 mm. gold filters, we have plotted in 


length, and each containing 2.55 me. Ol 
radon. The radii of the discolored areas on 
different days are given by Curves A and 
B, Figure 6. Curve c, for a 0.3 mm. gold 
tube of the same strength, was not deter- 
mined experimentally, but the data of 


Figure 5 were used to locate its position. 


The radii and relative values of discolored 
butter are given in Table iv. It will be 
noted that filtration by a small thickness 
of gold reduces markedly the amount of 
butter which ts discolored by the radiation 
from a given quantity of radon. There is 
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| 
onsiderable difference uso between 0.2 


volumes of butter which would be affected 
nd o.3 mm. gold filters. 


DV tubes of different Hitration, on the | 


JASIS 
Papi of the tonization experiments from which 
BUTTER EXPERIMENT LIGHTEENTH DAY tne curves were obtained. It IS hardly 
Tubes 5-6 ong, ¢ t 2.46 
necessary to describe now this Cal pe 
j 
EF ilte Relative done, and therefore we shall simply give 
the results in Table v. 
\l \ . 1 
° : Comparing Table tv and v we find that 
the Values for the cold estimated 
Cold from the 1onization curve are much reel 
Gold » 3 »4 than those obtained experiment vy. It 
should be remembered, however, that I 
T 
t | 
} 
: —+ 
= 
; 
a A A 
u :3 a 
4 


4 


\ 


| 
} 
| 
2 a o 2 al 29 
culating the radiati I ntensities in 
the absorbing medium (tissue it different 
Filter Estimated Relat distances from the source, we assumed 
1 
Int source, and neglected the S¢ ittered 
Mater M \ radiation. Furthermore, when we. pre- 
dicted the radu of discoloration (Table \ 
0.15 we assumed that the same quantity of 
Gold radiation would produce the same ettect, 


rrespective ol quality. If account had been 
taken of the scattered radiation, the dis- 
crepancy between the two sets ot values 
would probably have been even creater. 


Referring back to the curves of Figure 
now, we shall estimate the relative 


= 
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Accordingly the results point to the con- 
clusion that the beta radiation more 
effective in discoloring butter than it ts in 
ionizing the air in the 
the experiments. One might reasonably 
suppose that the beta radiation 
more etlective producing changes in 
living and that, therefore, the butte: 
a good indication ot 
the differences which may be expected | 


Is 
chamber used for 
is also 


tissue, 
experiments 
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CEM! 


well. 
and 


The 
the 
desc ribed 


actual experimental procedure 
detailed observations made, 
by Cutler in this issue of 
Journal. We may savy here briefly that tubs 
of different radon content were inserted int 
the dorsal muscle of a rabbit an 
lowed to remain in sttu until the anima 

After a muscle had been excis« 
the tube in it could be located accurate 

transmitted light. 


Line 


d 


sacrificed. 


A section Was then m 
the tissue etlects for class and cold tubes is nearly as possible perpendicular to 
~ 
¥ | 
A -O3mmGol: 
2 6 R + 
of various degrees of filtration. This tube at its center, and the affected are 


point is discussed further in another pub- 
from this laboratory.'® 

Rabbit Experiments. In the use 
bare tubes for therapeutic purposes, one of 
the most important things ts the quantita- 
tive relation between the strength of the 
tube and the volume of necrosis produced. 
For this purpose a longseries of experiments 
was carried out in our laboratory,!* using 
the dorsal muscle of the rabbit as the test 
tissue. After having developed the techni- 
que of collecting radon in gold tubes the work 
was extended to include gold implants as 


ot 


measured carefully. 

[he number of tissue experiments mad 
with gold tubes small to permit 
us to determine accurately the quantit \ 
relation between the amount of radon and 
the volume of complete and partial necrosis 
produced in rabbit muscle. The significar 
data from this work are recorded in Figure 
-, in which the circles refer to 0.2 


IS too 


+ 


mm. and 
the triangles to 0.3 mm. gold filters. The 
radii given are for the area of necrosis, 


The dimen- 
hypere mia do not 


whether complete or partial. 
sions of the zone of 


appear here. Curves A and a’ are take 
from our previous WOrk with class tubes 
allowance naving hee! ide ior the d 


ferent lengths 12 mm. instead of 6 mn 
of the tubes used in those experime nts. | 
this case ¢ urve A reters to the are 
necrosis and Curve a’ t 


of the 


observed tn the fresh tissue. 


Zone Of Congestion hyvperen 
In spite of the 
irregular distribution of the 
vold 
definite conclusions. 
It will be 


points 
tubes, we may draw some ft 

seen that lo! cold tubes c 
rom © 4 wc. 
the 


of radon, the 


radius ot necrotl irea produced 


rabbit muscle is alwavs smalle than for the 
vlass tube of corresponding streneth. The 
ditlerence Is more marked tor the we 
than for the Stronvgel tubes. [he tren 
the points elven on the chart indi ( 


that tor 


the experiments, the 


stronger tubes than were used 
irea OT Necrosis Wou 
be nearly the 


same, whether a filter 


used or not, his Is as one mig 
iwccount of the fact that after pass 
through a suflicient 
the 


becomes nearly the same. 


amount of tissue the 


radiation from iSS and tube 
l here 1s consider- 


points for the 0.2 
ind O.3 mm. tubes. Neverthe i@SS, 


cleal that, In general the 


ible overlapping of the 


radius ot necros 
lor a 0.2 mm. tube is smaller than for a 0.2 
mm. tube, of the 

It will be remembered that 
experiments showed a 


same streneth. 


the Dutte 


considerable dif- 


ference between the areas of discolorati 
produced by equal gold tubes of 0.2 

0.3 mm. wall thickness. Radon tubes of the 
length, filtration, and mullicurte 
value, produce an area of discoloration 
butter which is appreciably 


same 


larger than tne 
rabbit muscle 
A direct comparison between the results of 


area of necrosis produced tn 


the two different experiments, therefore, 
cannot be made. On the other hand, the 
rabbit experiments are too few to perm 
us to draw average curves through the 
points for 0.2 mm. tubes 
However, additional information mav_ bs 
obtained by the following 


and 0.3 vold 
procedure: The 
curves of Figure 4 give the percentage varia- 
tion of the discoloration wi 

respect to the streneth of the tube, ror 0.2 
and 0.3 mm. gold. Accordingly, if we 


radius ot 
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i detlinite value to the radius for a given 
radon content of the tube, we can « 
what the 


radius would be for other milli- 
values. Inspection of Figure 7 shows 
that the probable radius of necrosis | 
a 0.2 mm. gold tube of 10 me. Is 
Taking this value ilso for the 
radius of butte: discoloration which would 


duced D\ 
1.5 Mmm. 


De produced D\ the Same tube, we deter- 

mine the radit for tubes of different 

ent, makine 


lhe results are 


radon 
Ioure A. 


use of Curve a, | 
clven bv Curve igure 


-. By a similar process Curve c is obtained 
for the 0.3 mm. gold filter. In this case the 

ilue of the radius tor a 10 me. tube was 
taken as 1.06 mm. to Di ng the two curves 


B and Cc) in the same relative position as 


they ire In Ficure 5: 

In ew of the variations ipt to occul In 
the rabbit experiments it will be seen that 
the two curves B and ¢ might be con- 
sidered to lit Quite Well the points experi- 
mentally determined. [he reatest dis- 


I 
crepancy Detween the observed and the 
[his refers 
oold. 


( ilculated radii iS Ii Ber cent. 


to the point for 15.2 m¢ 


ind Mmm. 


It IS very probable th it the ODS¢E rved radius 
of necrosis Is too large, and that the average 
1 a number of experimental deter- 


us to! 
minations for this point would fall very 
close to the curve. In this connection we 
may point out that the 
| not 


could 
| | + +4 
curves because this would mean that the 


oold tube curves 


+ 


tne 


possibly CTOSS i 


I 


filtered implants produce more necrosis t han 


the bare tubes. According |\ the curves 


asymptotic 
ogether. At any 
more extensive tissue experiments, we may 


to | 


must be comin oraduall\ 


rate, in the absence of 


two 
the 
respect to the millicurie Vaiue 
mm. gold tubes, 
will enable us to make first 


these curves to 


represent the 
variation ot 


radius of necrosis 
of the tube 
Or O.2 and 0.3 
rhe, 
ipproximations as to the millicurie 
required when gold tubes are 
of bare tubes. 
Utilization of 


respec- 
tively. 
aose 


used inste id 


Results. We h ive 
cussed the question ot dosage for the case 
of the tubes in the 
Therefore we shall mention 
here only those points which have a bearing 
on the present problem. At the Memorial 
Hospital experience has shown that bare 


dis- 


pare paper already 


referred to. 
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tubes of 1 me. each, properly distributed 
throughout the tumor mass, give very 
satisfactory final results. From some tests 
we have made in collaboration with Dr. 
Douglas Quick we find that the spacing 
of the tubes in tumors of different shapes 
and sizes should not be the same. We may 
say, however, that the distance between 
adjacent tubes of 1 me. each varies from 
7 to 12 mm. according to the shape and 
size of the tumor.* 

Let us take now a small tumor 
which can be made to disappear 
use of 2 bare tubes 


Fig. 8 
by the 
, and B) of 1 me. each, 


If the 
means that the radiation was 
effective at every point within the obviously 


mm. 


placed 7 tumor dis- 


appears it 


apart. 


involved region, and probably a_ little 
bevond. For instance, the dose must 
have been effective at the point c. Since 


the distance AC or BC in Figure 8 is 
5; mm., it follows that each tube delivered 
one-half of the necessary dose at this 
distance. If we wish to use gold tubes of 
0.2 mm. wall thickness instead of bare 
tubes, we must determine the radon con- 
tent which should be used in order to get 
the same dose at the point c, that ts, at 
a distance of 5 mm. from the center of 
the tube. 

Equality of dose in this case means that 
the radiation from the bare tubes and the 
gold tubes produces the same effect on 
the tumor cells at c. We have no quantita- 
tive information regarding the effect on 
tumor tissue produced by the radiation 
from glass and gold tubes. However, the 
rabbit experiments enable us to determine 
the doses which produce equal effects in 

* The radiosensitivity of thet 


tant part in the dosage 


carcinoma occurring iro 


umor, of course, plays an impor 
We refer here particularly to epiderm: 
ind the mouth 
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the rabbit muscle. Thus for a bare tube, 
the millicurie dose which ts just sutlicient 
to produce necrosis at a distance of 5 mm. 
is 4 me. (Fig. 7), and for a 0.2 mm. gold 
tube it Is 13.2 me. If the bare tube con- 
tains 1 me., the dose at a distance of 5 
mm. is then !4 of the necrosis dose! of 
the experiments. Therefore the same dos« 


will be delivered at a distance of 5 mm. by 


a 0.2 mm. gold tube if the radon content 

Is 3.3 mec. Accordingly in treatins 
+ 


the tumor of Figure 8 with 0.2 mm. gold 
tubes they should contain 
if the dose is to be the same as when two 
bare tubes of 1 me. each are used. 

It is instructive now to 
doses of radiation at 


each 


compare the 
ditferent distances 
from a bare tube of 1 me. and a 0.2 mn 

cold tube of 3.3. mc. These can be calcu- 
lated from the curves of Figure 7 1n the fol- 
lowing manner: The curves were deter- 
mined by ustng borderline tissue necrosis 
as the biological indicator. Therefore the 
radiation at the periphery of the 
necrotic region represents the dose neces- 
sary and suftlicient to produce rabbit mus- 
cle necrosis, under different conditions of 
filtration and distance. Taking this as 

unit, it will be seen that the dose delivered 
to different points tn the tissue by a giver 
tube, is inversely proportional to the milli- 
curie value of the tube which will produce 
borderline necrosis at the point in question. 
For instance, let us consider a 0.2 mm. gold 
tube containing 10 me. of radon. From 
Curve B we see that this will produce 
necrosis up to a distance of 4.5 mm. At 
shorter distances, therefore, the 
delivered by this tube is more than sufli- 
client to produce necrosis. At a distance olf 
mm., for example, 
obtained by using a 


ral se 


dose 


can be 
similar tube of 2.8 
me. Hence the given tube of 10 me. will 


necrosis 


deliver 3.0 times the dose required 
2.8 


to produce necrosis at this distance. Simi- 
larly, at a distance of 5 mm. the 10 me. 


eold tube will deliver ( ) 0.76 of 
13.2 


the muscle necrosis dose. The doses for a 
1 me. bare tube and a gold tubé of 0.2 mm. 
wall, containing 3.3. mc. of radon, calcu- 


—: 
7mm — 


lated in this manner, are given in Table 
Vi. For convenience the dose ata distat 
of 5 mm., being the same in both cases 
taken as 100 arbitrary units. 


Distance, ib 0.2 
Millimete Nic | 


It will be 


1 
than 5 mm., the dose delivered by the 


curves ol Figure - do not permit us TO 
bevond 6 mm., and eve for this p 
there is considerable incertaint due 
the extrapolation, It Is ev dent, howe 
that the gamma. radiation’ being 
slightly reduced by the old ti Ler, the 
delivered at a distance of 8 or 10 mm. 
the gold tubs ol >.2 mc. Must be about thre 


times as large as the dose deliv 
by aime. bare tube. I) reg 
it distances smaller thai 

about the same for the tubes 
sidered, only apparently. This 
fact that 


we did not ditlerentiate between co 
plete and partial mecrosis. 
elven are tor areas ot necrosls, 
complete Ol partial, but In the case of tl 
vold tubes a large part of the area measure 


consists ol partial necrosis. 


therefore, the dose must have been CO 


siderably lowe than 


in the correspond 
region for the bare tube, where complet 
Nec rOSsIS Was produced. | his IS particu ‘ 
true for relatively weak tubes. We may s 


then, that a bare tube of 1 me. and a o 


mm. gold tube of 3.3 me. produce su 
stantially the same amount ot necros 
, mm. radius according to Fic. 7), DUI 


while for the bare tube the necrosis Is con 
plete, practically throughout the 
for the vold tube It IS largely incomplete 


revlol 


vetting the curves of Fieure 
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What difference this makes in the*treat- 
ment of patients can be determined only 
clinically. This is beyond the province of 
the present paper, but we shall say some- 
thing about it later. For the present we 
wish to point out that we have made a com- 
parison of doses on this basis in order to be 
on the sate side. 

We have seen how the use of two 0.2 mm. 
vold tubes of 3.3 m¢ 
of the tumor of 


each, tn the treatment 
Figure 8 gives the same 
dose at the point Cc as with two bare tubes 


ot me. each. | he necrosis pre duc ed the 


two instances, W hethei partial or complete, 


1 
\l 


D€ the same, but the dose be 
tumor outline 


vond the 
will be much arger ll the 
case of the vold tube treatment. [his point 


s of considerable practical importance. In 
irst place, it is difficult to determine 
the exact extent of the tumor, and there IS 
WaVs a possibility that tumor cells may 
De present bevond the obviousl\ involved 
regio} ; | hen it IS also difl cult to make sure 


tnat the tubes are propel spaced V thin 
the mass that one decides to treat. On 
iccount of these pract ( difliculties, some 
tumol cells mav be at a greatel distance 
Irom the tubes implat ted than one would 
suppose them to be. If bare tubes are used, 
the action is practically localized around 


eacn source, and these cells may not receive 
i suflicient dose. On the other hand, with 


cold tubes the distribution of radiation Is 
much more uniform and small differences 
distance do not affect the dosage ery 


much. 

We have determined the millicurie value 
of a 0.2 mm. gold tube which will give the 
same dose at a distance of 3 mm. as a1 me. 
bare tube. This was based on the assump- 
tion that the two tubes would be placed tn 
the tumor 7 mm. apart (Fig. 8). If a dif- 
ferent spacing is used the strength of the 
tubes should be varied | 
We 


also. In Table 
the millicurie values 


tubes of 0.2 and 0.3 mm 


wall thickness 
according to the spacing. 
lated in the manner outlined above 


the same dose at the point « analogous 


to that in Figure 8, when bare tubes of 1 
me. each are placed 7, 8, 9, etc., mm. apart. 
It will be seen that the vVaiues decrease as 


the distance Inc reases. Lhe curves ot Figure 


cannot be extrapolated sullicientiyv to 


that . ( ( Cl ( 
| | 
‘ 
er 
I 


give definite values for spacings larger than 
8 mm. It is evident, however, that the 
values are less than 2 me., and in the table 
we have added the minus sign to indicate 
this tact. That there should be a decrease 
in the millicurie value is obvious when we 
consider that the radiation, after passing 
through a sutlicient thickness of tissue ts 


nearly identical for a glass or a gold tube of 


equal strength. 


TABLE VII 
Value of Bare Tube, 1 Me. 
Distance between Milltcurte Values for Gold Tubes 
Par illel | ibes, 
Miilltmeters o.2 \im. 0.3 \im 
3-3 Q 
2 


eo 
Nw 


In general the spacing employed in prac- 
tice with 1 me. bare tubes ts about 10 mm. 
[n reality this is the spacing aimed at, but 
due to practical difficulties, it is certain 
that in a fairly large tumor some adjacent 
tubes are more than 10 mm. apart. If there 
is a local recurrence one may assume that 
either the spacing or the total dose was 
incorrect. When gold tubes are used the 
spacing Is not so Important as In the case of 
the bare tubes, and the final result depends 
more on the total dose administered. This 
simplifies the process of determining, by 
clinical experience, what the proper dosage 
IS. 

Those who have had considerable experi- 
ence in the use of bare tubes have arrived 
at certain doses which they know are 
generally effective treating certain 
tumors. It is certain that these doses are 
considerably larger than would be required 
if one could always be sure that the tubes 
were properly distributed throughout the 
tumor mass. It is the opinion of the writer, 
therefore, that in the ultimate analysis, 
the gamma radiation is what one must rely 
on, especially in fairly large tumors. 
Accordingly the bare tube doses which 
have been found to be successful are such 
as will give enough gamma radiation 
throughout the involved region to cause 
a complete disappearance of the tumor. 
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Che soft beta rays serve no useful purpose, 
and the hard rays contribute little to the 
dose at critical points in the tumor. In view 
of these considerations we may conclude 
that in using gold tubes the millicurie dose 
need not be much larger than the dose one 
would use with bare tubes. Furthermore, 
according to the results of Table vit and 
Figure 7, if the spacing between adjacent 
tubes is about 10 mm., a gold tube of 
approximately 1.5 me. is more effective at 
the critical point c (Fig. 8) than a 1 me. 
bare tube. Hence the substitution of 1.5 
me. gold tubes for the same number of 1 
me. bare tubes should result in at least 
an equally effective treatment. It is prob- 
able, howe et, that the fear of producing 
too much bare tubes may 
lead the radiologist to decide on a smaller 
dose than ts really required. Po be on the 
sate side, therefore, we recommend that 
the beginning at least, the substitution of 
eold tubes for bare tubes be made on the 
basis of one 2 me. gold tube of 0.2 mm. wa 
thickness for each 1 me. bare tube, other 
conditions remaining the same. If this ts 
done the dose will be more eflective thar 
with the corresponding bare tube treat- 
ment, and still the amount of necrosis wi 


be much less. 


necrosis with 


In order to bring out this point more 
clearly we give in Table vii the radii of 
necrosis produced in rabbit muscle by 
tubes of different filtration, containing 
from 0.5 to 10 me. of radon. Assuming that 
the region of necrosis Is spherical which ts 
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essentially true in the case of short 


implants), we can calculate the volume of 
ecrosis. For purposes of comparison it Is 


) 


Vor. XVI, No. ¢ lhe Development 
preferable to express this in 
the volume of 
millicurie bare 


percent Loe 
NeCTOSIS produced D\ One 


tube. In 
the 


SO We reduc 


considerably introduced 


Crrol 
assuming the necrotic region to be spnher- 
ical. lhe relative volumes Of necrosis re 


lable also. It is evident 
much 


filtered than by 


given In 
Very 


less necrosis is produce 


untiltered implants of the 


same millicurie value. 


\ comparison of the values tor 0.2 
0.3 mm. gold tubes shows that the large: 
filtration IS considerably more effects ( 
reducing the amount ol tissue necre 


From. this point ol iew, theretore, 


implants with a 0.3 


wall thickness 


preferable. However, the 
of the tubes, of 


Vv. W ll be incre ( 
from 0.35 to 0.75 mm. We feel that tubes 


necessit 


this diameter and al 


Out 5 Mm. lons 
not too targe tor interstitial use. Si 
these have Deen used it the Viemo 


Hospital lor experiment work only, 
we expect to use them regularly in piace 

the 0.2 mm. The additional filtra- 
tion has little effect on the 
that radon 


implants need not be in 


tubes. 


ra 
tion, so the content the 
creased substan- 
tially in order to administer the same dos« 
to a tumor. In | 
implant is probably a suitable amout 
Necrosis eliminated almost 
entirely by the use of a thicker sold ite! 
anda thin secondary filter of lioht mate! 


| his would entall 


this case also 2 MC. Te | 


could De« 


a further increase in the 
diameter of the container, and it Is prob- 
lematical whether such implants should be 
left permanently inthe tissue. However, 

a relatively simple matter to prepare remov- 


+ 


able gold implants. This complicates the 


therapeutic procedure very considerab 
and probably is not desirable as a 


Nevertheless, 


measure. such a 
employed extensively at the Par 
Radium Institute, and therefore we 

to point out that by c« 

directly in a eold tube as described in 
paper, smaller implants are 
the purpose. 


he comparison Of 


ilecting the rad 


T 
le 
avallable 


the volumes 

necrosis given in Table viii ts not complete 
without giving some weight to the dif- 
ference in the quality of the necrosis pro- 
duced by eold tubes. As 


olass and pre- 


f Fy 
i 


Itered Radon Implants 


viously mentioned, the zone of complete 
in the case of 
smaller that 


measured, which includes 


necrosis In filtered tubes 1s 
area 


zone ot 


distinctly the total 
ilso the 
partial necrosis. In the case of the olass 
tubes practically the whole region consists 
What si 
this has in the treatment of patients Is a 

| Gold 


matter for clinical study 


of complete necrosis onificance 
implants 
been used extensively In clinical 
the 


vear and detailed reports ol the Wi 


have 
departments ol nospital for over a 


rk wall 


soon be avallable. We may Say he re. how- 
ever, that gold tmplant yroduce much 
ess sloughing and Cause much ess dis- 
comtort than bare tube s. No iSS mplants 
have been used it the hospita since 
January, 1926 

SUMMARY AND CONCLUSIONS 


In this paper we present a method for 


radon n tine sold 
of 0.15 mm. internal diameter. The method 
is such that | 
are introduced in the 


radon as 


the collection of tubes 


practically no complications 


collection of 
The 


additional cost of the gold tubing is insigni- 


routine 


carried out In 


hospit ils. 


icant in comparison to the cost ol the 
radon itself. 


x a wall thickness of o. 
individual tubes can be made so small 
that they left permanently in a 
tumor. The trauma caused by the intro- 
duction of the tubes into the tissue to be 
not slightly 
more than is ordinarily produced by the 
hnique 


2 OF 0.2 


can be 


treated Is Serlous. It is only 


‘bare tube”’ the needles used 
to implant the gold tubes being only a 
little large! in diameter 

We report the 
undertaken for the purpose of determining 
ipproximately the which should 
be used when gold implants are substituted 


resuits of experiments 
dosage 


for bare tubes. The work was planned with 
the idea of getting information from differ- 
ent angles to facilitate the interpretation 
of the biological findings. 


Were; 


[he experiments 


1. Determination of the relative amounts 


I 
of beta and gamma rays emitted by 
glass and gold tubes of various. wall 


the 
tissue. An 


Study of 
these radiations by 


thicknesses. absorption of 


ionization 


>> 
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instrument and an 
used for this purpose. 

Determination of the area of butter 
discolored by the radiation from glass and 
gold tubes of various strengths. Tubes of 
different radon content and filtration were 
placed on the smooth surface of a butter 
medium and the diameters of the discolored 
areas were measured trom day to day. 
In _ way we obtained a relation between 
the initial strength of the 
extent of the effect 
butter. 

Determination of the amount. ot 
tissue necrosis produced by bare tubes 
and 0.2 or 0.3 mm. gold tubes containing 
different amounts of radon. Rabbits were 
used for this experiment and the tubes were 
allowed to remain in the 
x two weeks. The number of such 
determinations made with gold tubes 
was not suflicient to give a definite relation 
between the initial strength of the implant 
and the radius of the necrotic region. 
Nevertheless the data obtained theretrom 
enabled us to draw certain definite con- 
clustons which are useful for dosage pur- 
A caretul histological study of the 
tissue round the implants has been made 
by Cutler, and is reported separately. 

A critical analysis of the information 
avallable at present leads us to the follow- 
ing conclusions: 

1. A gold filter 0.2 mm. 
over gg per cent of the beta radiation 
emitted by the ordinary glass container 
bare tube). Enough passes through, how- 


electromagnet were 


tube and the 
produced the 


dorsal muscles 
for one 


pe Ses, 


thick removes 


ever, to form a substantial percentage 
22.5 per cent of the transmitted radia- 
tion. If the filter thickness is 0.3 mm. the 


proportion of beta radiation is reduced to 
8.8 per cent. In conformity with this result, 
the amount of butter discolored and the 
amount of necrosis produced in rabbit 
muscle, are both larger for 0.2 mm. than 
for 0.3 mm. ene implants, other conditions 
remaining the same. The external diameter 
of the 0.3 mm. gold implants Is 0.75 mm., 
which ts not too large for intratumoral use. 
Accordingly 0.3 mm. gold implants are 


preferable. 
‘Bare tubes’ or “‘seeds”’ have been 
used extensively for several vears and 


Filtered Radon Implants Drcemnes 
radiologists have worked out then own 
dosage for the etlective treatment. of 
detinite tumors. On the other hand, the 


extensive therapeutic use of gold implants 
is too recent to permit the determinatior 
of proper dosage from clinical experience 
alone. For these 
dosage 


e decided that 
recommendations 
based on the substitution of 
implants. Therefore the 


reasons W 
our should be 
vold fOr OlLaASS 


radiologist should 


decide first the number of one millicurte 
bare tubes and the distribution he would 
use for a given tumor, and then he should 


substitute gold tubes of the strength ind 
cated in Table vit according t 
We teel that in 


a 


to the spacing 
general the substitution of 
gold implants of 0.2 mm. or 0.3 mm 
wall thickness, for 1 me 


. bare tubes, results 
in the more 


Irradiation of the 
tumor | he necrosis pre duced there- 
by is much less. 

». According to the figures of 
vill the necrosis produced by 0.2 mm. 
implants containing 2 me. of 
per cent of the 
me. bare 


effective 
tissue. 


| ible 

radon Is 49 
amount produced by 1 
The complete 
in the case of glass tubes, but only partial 
in the This difference 
in the character of the necrosis probably 
plays an important part tn the 
reaction of the irradiated tissue. Clinica 
experience at the Memorial Hospital shows 
that by using gold implants sloughing ts 
generally diminished or completely elimi- 
nated and that in general patients have 
little discomfort from the treatment. 


tubes. necrosis IS 


case of gold tubes. 
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4 there reatel terest mantfest 
the present time than (ves nev 
on the etiology olf cer which 
reported in July,1g25 hese studies ere 
iconoclastic that pr ever\ 

tory is busy work ong sim I 
Although it Is not m tentio 
present to evaluate O! detend (, 
theories, at any rate it seems worth wh 


discuss his experimental] results, and 


bearing they have upon the causatio 
Cancer... 

In an attempt to extend the studies 
the filterability of the Rous chicker 
coma, Gye made use of anaerobi 


vation of tumor tissue, and found that 
method could be applied to t Stud 
the filterability of tum 
The preliminary work of Rous tn IOI 1 
pointed out that a spindle cell sarcom 
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rendered cell free by ASSALE 


Berketeld filter. His tech: que I 


+} 
consisted in erinding the minced 
with sand, diluting the ce vV 
and then passing this solution thr 
ite! lhe filtered fluid Ww Ne recte 
ther birds of the same species 
duce a neoplasm ot the original s 
ind also in the selfsame ssue. | 


words, this filtrate exemplitied tne sti 
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tissue and species specu 


Like 


Were induced when the tume 


Kept tor some time in elycerinated « 


or evaporated to powder form. | 
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vinnie 
mor 
saline, 
ha 
d into 


pro- 


Icture, 
other 
ictest 


results 


l¢ Was 
XCract 
ter on 


- Rous studied hundreds of spontaneous 

- chicken tumors, and found \ others 
which would also reproduce ew growth 
when the filtrate was ected. This pre- 
sumption that in the chicken sarcoma we 
are dealing with a filterable virus has been 
carried somewhat further and confirmed by 

- Gve. 

( He claims that the infectivity of the 
Rous tumor persists for two to four days, 
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though anaerobic cultivation preserves 
the infective substances for six to nine 
days, especially if fresh rabbit serum is 
added to the culture medium. From his 
experimental results with the injection of 
filtrates of anaerobically cultivated tumor 
tissue, he formulates the hypothesis which 
seems very Ingenious, however revolution- 
ary it may be to our preconceived views 
concerning the etiology of cancer. Accord- 
ing to Gye, two separate agents are 
responsible tor the production of tumor 
growth. One, he points out, ts a filterable, 
ultra-microscopic virus, common to. all 
tumors; the second, an accessory, unstable 
chemical agent, peculiar to each tumor, and 
also to each tissue, which he ealls “the 
specific factor.”” In other words, the virus, 
he thinks, is nonspecific, and can be sub- 
stituted by a virus from mammalian 
tumors or trom tumors of totally different 
histological origin, as for instance, a 
carcinoma. The specific factor, on the 
other hand, he asserts, is peculiar to each 
tumor and plays the most essential part in 
the production of the tumor. For example, 
the specific factor of chicken sarcoma 
plus the virus of mouse carcinoma will repro- 
duce chicken sarcoma conforming In every 
detail histologically and_ pathologically 
to the tumor from which the specific factor 
was derived. Gye stresses the importance 
of the specific factor as the decisive agent 
in the origin of neoplasia. While the com- 
bination of these two agents Is essential, 
it is the specific factor which determines 
the specific structure, and the histological 
and biological character of the tumor. 
The virus itself plays a lesser role, as it can 
be substituted by a virus from an alien 
animal. 

In order to confirm his contentions, Gye 
attempted to separate the two factors and 
to prove that the presence of the virus 
alone is unable to bring about tumor for- 
mation. So, too, the specific factor alone 
will fail to produce a tumor. When, 
ever, 


how- 
the two factors are recombined, the 

relationship of the two causative agents Is 
aad and thus promotes the develop- 
ment of a new tumor. A great many experi- 
ments were done in an attempt to make 
tenable these contentions. Up to the 
present, however, its acceptance must 
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awalt, 


1) contirmation of the experiment: 
results; 


2) the isolation of the two separate 
agents, and (3) whether they apply in the 
causation of cancer. Though the _filter- 
ability of the Rous tumor had been estab- 
lished tor several years, attempts to trite 
the active agents of mouse or rat 
mata had been unsuccessful. With this end 
in view it became of the greatest impor- 
tance to verify or disprove the 
points of his experiments, especially his 
results on the tilterability of mouse tumors 
[he tollowing experiment was done with 
the mouse sarcoma No. 37, ot the Impe rial 
Cancer Research Fund of London. 

The tumor bearing animal was killed 
with illuminating gas, the carcass dipped LI 
lysol, a flap of skin reflected, 
exposed tumor removed with a cautery 
One to 2 grams of this tumor tissue wert 
placed in a tube containing 5 c.c. of 
Hartley’s broth to which 1 c.c. of 
serum had been added, and 
incubated anaerobically in a Macintosh 
Fildes jar at 36.5° C. for twenty-three to 
twenty-four hours. The anaerobiosis was 
effected by means of a vacuum pump with 
the subsequent forcing in of hydrogen gas, 
the absence of oxygen being indicated 
the loss of color of a methy lene blue solu- 
tion in the jar. At the end of the period of 
incubation, the fluid in the tubes was 
pipetted off, and passed through a Berke- 
feld filter, type “N,” which had been 
tested for impermeability against B. pyo- 
cvaneus, B. prodigiosus, and B. coli. The 
filter candles were again tested after the 
tumor filtration. One to 1.5 c.c. of this 
filtrate together with a trace of silica, was 
injected subcutaneously into 183 mice, of 
which 8 developed tumors of the same 
histological structure as the original mouse 
sarcoma No. 37. These tumors appeared 
on the average twenty-three days afte: 
the injection of the filtrate in contrast to 
those produced by the inoculation of tumor 
fragments which develop regularly within 
seven to nine days after implantation. 
Mouse sarcoma No. 37 Its a spindle cell 
sarcoma, richly cellular, with a slight 
central necrosis. Upon inoculation it 
“takes” in practically 100 per cent. The 
tumor from the filtrate very closely 


SATCO- 


and the 


rabbit 
this Was 


resembles the stock tumor, though It is per- 
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haps more cellular, ind is little af at 
necrotic. 

As a parallel to this 
injected with 


rabbit serum with at 


experiment 51 mice 
Hartley's 
added trace of s 
hese tubes were treated in 


were brotn 


the same man- 


ner as described above for the product 
ol anaerobiosis. In no instance has there 
appeared any evidence of tumors, o1 
inflammatory thicker followin the 


Inyvections. 


lhe second experiment was concern 


with the injection Ol supernatant | 
from the tumor cultures instead of 
filtrate. The tumor tissue was tncubatec 
Hartley’s broth and rabbit serum, in th 
Same Manne! as betore Phe tubes were tne 
centrifuged LO! tel to twelve minute 


at 2700 to 
ot the 
Was injected subcutaneously into 
Of these 34, or approximately 


developed tumors. [hese 


,100 revolutions per minute, 


and I.5 oOled supernatant 
mice 


32 pel 
Irom the 


supernatant fluid appear, on the ave 


UMOTrS 


seventeen days after injection, In conti 


to the stock tumors which appear gene! 
iInoculatior 
which it will be 
recalled appear twenty-three 

injection. The histological picture of these 
tumors produced the supernat 


seven to nine days afte 
to the liitrate tumors 


davs attel 


fluid is again like that of the orig 
mouse sarcoma No. 27 Furthermore, 
tumors produced in this way from. th 
supernatant fluid can be propagated 


the transplantation ot fragments ot the 


tissue In the usual way, as can also the 
filtrate tumors, and are now in the nint 
veneration. 

To clear up the question ot whe el 
there are any possible stray living cells 


in the supernatant fluid which are capable 
ot torming 
Was done, 


tumors, a control experime 
of the tumor 

tissue removed Irom the centrifuged Sedl- 


Phic 


Oro 


in which some 
ment was itself Inoculated into mice. 
either washed tree ol 

by centrifuging for thirty minutes In seve! 
changes ot 


tissue was 


vrode’s or Ringer’s solutio 
or was used without washing. The washed 
tissue was Inoculated into 03 mice with 2 
the unwashed tissue was Inocu- 
lated into 58 mice with 3 “‘takes.”’ When 
we consider that the of t 


inoculation he 
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incubated tumor tissue itself results in so 
small a percentage of tumor “'t ikes,”” it 
Is most improbable that any st cell in 
the supernatant fluid is sufficiently viable 


+ 


to be responsible for the tumor produc tion 
In 32 per cent of the animals injected with 
| 

the supernatant fluid. 


Next, 


our experiments were directed 
towards the filterability of mouse carci- 
noma, using mouse carcinoma No. 63 
from the Imperial Cancer Research Fund 
of London. ‘| he anaerobic cultivation and 
filtration were carried O! under the same 
experimental conditions as with the mouse 
sarcoma No. tar, In the 2- mice 
injected with the filtrate, we have not 
met with a= single positive result. The 
supernatant fluid, on the other hand, 
produced 2 tumors In SI mice injected, 
these tumors appearin on the tenth and 


fourteenth day respective 


\Microscopt- 
cally the carciInomata trom t 


ne supernatant 
fluid showed the same histologi struc- 
ture as the original mouse carcinoma No. 


63. These experiments with the carcinoma 


filtrate are still in progress, but have had 
to be curtailed on account of the difficulty 
of obtaming mice of the same. strain. 


To put these results in a more concrete 
form, let me repeat that t 
the supernatant fluid from 
cultivated cultures of the 
No. Wi vielded 
“takes.” The tumors 
average seventeen 
\licroscopically 


he injection of 
anaerobically 
mouse sarcoma 
ot tumor 
the 


injection. 


22 per cent 
appeared on 
alter 


CLOSELY 


davs 
they resembled 
the parent tumor. As a control to this 
experiment, the possibility of cells remain- 
ing alive in the fluid was tested by inoculat- 
Ing the incubated tissue itself. Out of 623 
inoculations of washed tissue, there were 
but 4 “‘takes:”’ out of 
unwashed tissue there 
If our results are due to the presence of 
living cells it 1s difficult to reconcile the 
32 per cent of takes from the supernatant 
fluid with the very 
obtained from the 
incubated tumor tissue itself. 

lhe acid test of ruling out the presence of 
cells in the incubated fluid was met by the 
filtration of the fluid through a Berkefeld 
filter ““N,”’ which had been tested against 
bacteria before and after filtration. 


inoculations of 


were 23 “takes. 


small percentage 


of the 


Inoculations 


528 


New 


For the carcinoma we claim only 2 takes 
from the supernatant fluid, none trom the 


filtrate. We are thus able to confirm Gye’s 
experiments concerning the filterability 
of the mouse sarcoma No. 37, which in 
our hands yielded about 4 per cent ot 
takes in the injected animals. 

It seems to me that in view of the 
filterability of the chicken and mouse 


sarcoma, we are compelled to take a more 
active Interest in the subject of filterable 
agents. As a matter of fact, the property ot 
filterability ts not a simple one. On the one 
hand, some microorganisms like the spiro- 
chetes pass very readily through bacterial 
filters. On the other hand, there are a 
number of undoubted ultramicroscopi 
organisms that cannot be filtered in the 
condition in which they occur. Filterability 
depends upon a number of factors, (1 
the nature of the diluent, whether it be 
distilled water or saline, and (2) whether 
there is a firm union between the filterable 
substance and the tissue itself. Again the 
amount of adsorption of the filter candle 
plavs a very important role. It has been 


shown that in the case of the chicken 
sarcoma, the degree of porosity of the 
filter influences the infectivity of the 
filtrate until In some instances It may 


become Again the tumors 
themselves vary enormously in their filter- 
ability. In other words, the property of 
filterability is not fixed like the histological 
picture of a tumor. The difficulty in all 
this work lies in the number of variables, 
state of the tumor, sensitivity of the 
animals, quality of the candles, etc. 
Further research in this work undoubt- 
edly lies in the refinement of technique, and 
the elimination of experimental errors, so 
that methods can be standardized, and |! 
this manner bring about uniform results. 
From these experiments although they 
contirm the filterability of mouse sarcoma 
No. 37 in about 4 per cent, it is difficult at 
the present time to accept this small 
percentage of “takes due to two 
separate agents. Until it is possible to 
demonstrate failures by the destruction of 
one or the other agent in a much larger 
percentage of “‘takes”’ than we are getting 
now, this part of Gye’s work must be held 
in abeyance. In the first place, it will be 


INnnocuous. 


as 
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necessary to iImproy e the technique to suct 
an extent that we are enabled to obtau 


higher percentage ot takes, in order t 
establish a standard, say up to 40 and 50 
per cent; secondly, after having set up 


standard, then to test for the 
the two separate agents. 
Gve claims that chloroform destroys the 


presen 


virus, hence the filtrate becomes inactive 
On the other hand, the destruction of the 
specillc factor also renders the infective 


fluid innocuous. The burden of proof of the 
existence of two agents then rests upon the 
ability of the two substances when reunited 
to produce a tumor. Up to the present o1 
one subsequent report by Cutler confirms 
the loss of infectivity of the Rous tumor 


a standardized ot chloroforn 


solution 
ncubated tor four hours. 

This experiment demonstrates that incu- 
bation of the filtrate for four hours or more 


with chloroform inactivates the filtrate. | 


other words, three hours’ incubation does 
not destroy the virus sufliciently, as 
srowth will result. After four hours’ 
incubation, however, no growth will take 
place. Up to the present no one has 
repeated the isolation of the specill 
factor. 

All all, then, we may claim that our 
filtrates of the mouse sarcoma No. 2° 


) 


through a fine Berkefeld filter yields a ce 
free filtrate which upon injection into mic 
reproduces the original mouse 
What particular agent substance is 
responsible for the tumor production, how- 
ever, must upon the demonstratio: 
of substances which are specific per se or 
combination with other substances in the 
production of a new growth. 

In brief, then, this is the 
attempts to cause the development Ol 
mouse sarcoma No. 37 by a cell tree filtrate 
and isa partial confirmation of Gve’s work. 
On the other hand, the interpretation of 
the adjustment nonspecific plus 
spe ‘cific factor has, not been corroborated, 
up to the present time although privat 
information from sources here and abroad 
disclose the fact that there are many efforts 
afoot to isolate the etiological factors. 

The germ theory of cancer iS not a new 
one. Often has it been advanced, 
often been rejected. 


sarcoma. 


or 
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analysis ot out 


of a 
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nerative Organs d the offspr experimental point ol lev 
occurred to ne tha n oht D¢ Ve Several vears ago Be e and | ibon- 
summarize, Wavy, our pres« deau formulated the called law of 
knowledge ot the subject nd to express é CISSUE susceptibility to irradiation which 
reactions of a biologist to a_ biol states that immature cells, and cells that 
subject of special interest to medica ire actively dividin re more set sitive 
I shall not attempt to give detailed dat to roentgen ravs th re the adult type 
this subject, In which there is airead of cells. Their observations were based on 
extensive bibliography, but to point the tissue reactions of the rat’s testicle, and 
certain facts which are apparently ( since that time numerous it estigators 
founded, and to caution against have extended the field to include other 
indiscriminate use of trradiation by Nose embrvyonic-like structures, the ovary and 
not familiar with its biological effects, various malignant rowths, id have 
to indicate certain phases of the subject shown that tissues behave to radium 
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irradiation in a manner similar to 
following roentgen irradiation. 

It will not be my task to describe in 
detail the destructive histological changes 
that follow irradiation of the gonads. It is a 
well-known fact that in the case of the 
irradiated ovary that organ becomes atro- 
phic, the Graafian follicles disappear, or 
become cystic, and while the germinal 
epithelium shows various degrees of degen- 
eration, the corpora lutea are less readily 
affected. The seminiterous epithelium of 
the irradiated testis is one of the first 
structures to show destructive changes. 
This is associated with a degeneration of 
the cells of the tubules and the complete 
absence of spermatozoa. Of course these 
changes are dependent on the severity of 
treatment, and vary with the age and 
physiological condition of the treated 
individual, and the time following the 
exposures when the observations are made. 

To my mind the weight of available 
evidence favors the conclusion that irradia- 
tion effects on living tissues are mainly 
destructive. Nevertheless, from the very 
nature of the situation, the biological 
response is far from simple; so that finally 
we find that irradiation is now being used 
all the way from destructive doses for 
malignant tissue, to irradiation over the 
ovaries for the control of uterine bleeding 
in young women, and even as a so-called 
“stimulating” dose for the treatment of 
sterility in the female. 

This interesting situation brings up some 
important questions, but the answers to 
many of them are still hidden. Take, for 
instance, the effect of irradiation upon the 
ovary. Now if it be admitted that the effect 
upon that organ varies all the way from 
almost complete atrophy to a dose that 
only temporarily inhibits its function, then 
there is conceivably a point where ova may 
be partially injured, but not prevented 
from participating in the future develop- 
ment of an embryo. Have we any evidence 
to show that the progeny from such an 
ovum Is actually injured? And, again, this 
same situation holds for the case of 
irradiated spermatozoa, and the same 
question must be answered for these cells. 
Leaving aside for the present the considera- 
tion of the human germ cells, I think it can 


that 
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be detinitely stated that biological studies 
have shown that the germ plasm of the 
lower animals can be profoundly altered 
by suflicient irradiation and the proge: 
will suffer accordingly. We have only to go 
to the work of the Hertwigs to see thi 
detrimental effect of radium irradiation 
upon either the unfertilized or fertilized 
ova, or upon the spermatozoa. One may 
say that these results may very well hold 
for ova ot frogs, but what evidence 
have we that ova of mammals may behave 
similarly? 

In regard to the effect of trradiatio1 
upon unfertilized ova of mammals, we of 
course have no experimental data concern- 
ing treatment of the ova alone, but studies 
of Lacassagne and Coutard with rabbits 
are of interest in this regard. Females were 
treated with roentgen rays and when later 
mated with normal males, produced defec- 
tive offspring. I find that the still more 
recent work of Driessen in Germany tends 
to substantiate these results. The abnormal! 
offspring noted by these investigators wert 
found in the first generation animals. 
Would it be possible to treat the germ 
plasm of the parents with such a smal! 
amount of radiation that the first genera- 
tion animals themselves would be normal, 
but their inbred descendants abnormal? 
Several years ago | attempted to answel 
this question In a series of experiments 
with Dr. C. C. Little. We found that when 
both the male and female parents of mice 
were irradiated with relatively light doses 
of roentgen rays all their offspring were 
apparently normal, but in certain instances 
the descendants of these mice were blind 
and showed defects of the limbs. These 
defects were inherited and were not found 
in the control animals. 

Do the above results, for which | am 
partly responsible, mean the germ plasm 
of mammals may be modified at will by 
irradiation, or are the biological factors 
generally opposed to such a happening? 
Having raised such a question, | realized 
my responsibility to answer it, and so 
sometime ago, with the cooperation ol 
Dr. E. C. MacDowell, a repetition was 
made of the original experiment. The 
experiments are still being continued, but 
the results to date have been 


unques- 


ot Irradiatior 


tionably negative, although several th 


sand animals have been observed. Thess 


| 
results do not mean that the 


Incorrect, Dut they 


lirst expel! 
ments 
the chances ire agvalnsil the DOSSIDIIIt 


modifying 


were 


the germ plasm at will. he 


chances Ol a germ ce 


tion to survive the competition Of nor! 


imetes and 


maturity of the 


ZV ZOteS ul 
indi idual is probably very small. However! 
IS well to bear in mind that 


A 


the 
rence Is biological 

When We 
tion upon the fertilized ov 
firmer Many well-worked 
experiments have shown that 


\ 


consider the etlect Ot 


eround, 


early developing 
diated with 


mammalian fetus Is 


+ 


sullicient 


with a dose which gives no appre ' 
etlect on the mother, eithe! abortio OCC 
Or gross arrests in deve opment are fou! 
detects of the central nervous systen 
sterility, and genera there is a comb 
tion of all three. 

We all know olf the remarkable reer 
sions that occur In certain very 


tumors that have been irradi ited, an 

attribute the results to the fact that the 
tissue IS composed of embrvonic-like 
What more natural thing 
that an itself 


In Its development D\ 


expect, ti 


embryo would be arreste 
Irradiation. 
Several vears ago Dr. Harold Bail 


and the writer cautioned against the us 


irradiation during pregnancy, and we wet! 


severely taken to task tor Our stand 
irradiation, even when given during lat 
pregnancy, was fraught with 
We admit that the ipparent weight 


evidence, as expressed in the literature 


against our view, although there is m 
to substantiate us. Krom a biological pou 


ol VIEW this IS exactly what one wou 
expect. 
Atter the Various oOrgan-systems have 


been laid down in development, and the 
sense organs have been fully formed there 
is little that irradiation of a fetus ¢ 
produce that is visible at birth. Hence th 
numerous reports in the medical literature 
that state “the child at birth was norn 
and showed no apparent defects.” My 


experiments with mammals, and thos 


on the Generative Organs 
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many other Investigators, nave shown 
that irradiation eflects fetuses treated 


towards the end of pregnancy must be 


ooked for in other situations. The clinical 

I 4 
examination at parturition does not tell 


all the story. One must 
the 


OOK ihe id towards 
child. 
look tor ire disturbances In 


future developme nt of the 
things to 
crowth, late Onset Of ocular disturbance, 


especially lenticulat opacity the mental 


| I 
development, and {final vhether or not 
tne individual IS sterile l hese Suggestions 
ir¢ based on numerous experimental obser- 


ations, and the conditions ctually 
met with in animal studies. 


Re cently 


are 


there has bee! i] ittempt to 


collect trom the med protession in 
reneral statistical observations relative 
to the irradiation etlects ipon the tetus. 


Unless the observations ire made by com- 


anatomists who know what mor- 


phological conditions to look tor, and unless 


the 
period of 


there is a so-called ‘follow 


up Ot 


ren over a_ considerable 


time, the results may not only be 


erroneous 
lead to an ed teeling of 
SeCUrIty. 


[here Is still much work to be done in 


the field ol irradiation pbetore we know 
exactly what effect the phvsical agents 


have upon the human reproductive SVS- 
tem. I find that there is little agreement 


as to what actually constit the steriliza- 
when we consider the 


individua 


utes 
tion dose, and tn fact 


Importance ol idiosyncrasv, | 


] 
do not believe we actually KNOW what 
treatment it Is necessary to give to pro- 


duce complete sterility with 
the 
reproductive org 


a minimum 
surrounding the 
It is well known that 


produce a 


exposure to tissues 
ans. 
in both sexes irradiation 
temporary fre- 
the radiologist is surprised with 
return of ictivity. 

[here is a general belief that irradiation 
of the ovary must be proportional to the 
functional activity of that organ in 
to produce the desired effect. 
the activity, the the 
entirely destroys any function 


so-called but 
quently 
the 


late unctional 


order 
lower 
that 
that is left. 
not permit 
m\ 


smaller dose 

Che time at my disposal does 
t an extended 
briefly to 


discussion fay topic, 


summarize the facts. I 


1. Irradiation of the unfertilized ova 
or the spermatozoa may result either in 
completely destroying the functional acti- 
vity of these cells, or so modifying their 
structure that the resulting offspring may 
be defective. 

2. In this regard the evidence points to 
the likelihood of the death and absorption 
of injured germ cells, rather than their 
ability to compete with similar cells that 
have escaped injury. 

3. There iS, howe, er, experimental evi- 
dence indicating that in certain instances 
the germ cells may be modified by irradia- 
tion and actual hereditary abnormalities 
established. 

1. Irradiation of the fertilized ova, and 
irradiation during early pregnancy is likely) 
to produce a marked arrest in development 
with subsequent modification of structural 
expression. 

5. Irradiation during later pregnancy, 
while it may not produce visible changes 
in the offspring at birth, must cause one to 
look ahead to the future development 
of the child for disturbances in growth, 
loss of fertility, ere. 

6. At the present time there Is appar- 
ently no agreement as to what constitutes 
a sterilization dose for human beings, and 
a considerable amount of clinical and 
experimental investigation is still needed 
in this freld. 


DISCUSSION ON PAPERS BY 


SITTENFIELD 


DRS. 
AND BAGG 


FAILLA, 


Dr. Henry J. ULtMANN, Santa Barbara, 
Calif. The work of Dr. Failla isso fundamental 
and complete that it would be presumptuous 
for me to attempt to discuss it. 

Dr. Sittenfield’s work is a wonderful stimulus 
for discussion, as is any work on the origin ol 
cancer today. | was reminded of Miss Slvye’s 
work, and I thought if Dr. Sittenfield had had a 
known strain of mice which were susceptible to 
carcinoma, as some of her mice are, that he 
might have had 75 to 50 per cent of takes. 
That brings up the thought that three factors 
are involved in the production of cancer, and 
should be considered in any experimental work; 
(1) the strain of animal, not a strain in which 
the pedigree is known but a strain in which 
there is the highest percentage of takes of a 
given tumor under experiment; (2) the irritant, 


which may be bacteria, tar, or trauma, and (3 
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the unknown substance which seems to. be 
much akin to the vitamins. Some individu 
apparently do not develop this vitamin, 


substitute for vitamin, and this may be 
developed in them by irradiation, for instance 
the ultraviolet. 1 will not go into this becauss 


| think Dr. Ernst can better discuss it. I believe 
it is of great Importance. 

| am greatly interested in Dr. Bagg’s pape: 
as we are doing something along that ling 
Santa Barbara. It is well known that a vouns 
animal, if given certain doses of roentgen 1 
will grow faster than the control for a time, b 
if irradiation is stopped the control will cat 


up. This has not been carried on for success 


generations. My 100 per cent dose unit 
checked by Dr. Chamberlain and found to b« 
approximately 1300 e. A male rat given 0.5 


of this unit a period of twelve week 
0.034 at each radiation, once a week tor 

Wee ks, and tor three weeks double that, ore 
the fastest of three males. The other n ( 
received this unit a week for three 
weeks, making a total of 0.76. The first fen 
was irradiated for thirtv-seven weeks, rec 
week, 1\ 
exact total of the second male. She had pups 
November, alter this thirtv-seven weeks. On: 
was born dead and the others died the n 
day. She has not been trradiated since Nove 
ber, and had a healthy set of pups in Mar 
The male parent was one ol the two treate 
The other female a daily dose 
0.0034 for forty-eight davs, a total of 0.16 
She grew the faster of both females, and 
not irradiated after April. She had five p 
on October 7 and she ate them all. She dic 
labor in November, 1925, having had four bor: 


Over 


0.02 ol 


seventy-five doses, twice a 


one protruding, and two found dead in the 
uterus. There is no comment on that. This wor 
will be carried on for successive generations 
Dr. Curtis F. Burnam, Baltimore. We 
owe a great debt to Dr. Failla. His contributior 
is a fundamental one. Through his kindness n 
associates and myself in Baltimore have bee: 
able to use these gold filter tubes, and I believ: 
that there is much less destruction of tissue 
than when bare glass tubes of emanation art 


used. I should like to know if Dr. Failla | 
endeavored to reduce the amount of necrosis 
by using larger unit volumes of tissue an 


greater amounts of radium per tube than 
done in the 1 cm. technique. This particulai 
method we have employed in using bare glass 
tubes, and have certainly obtained bette: 
clinical results in many cases, particularly 
carcinomatous glands of the neck. Often as 


much as 30 me. are implanted in a single tube 
Metal covered tubes ought to be of 
advantage with this technique. 


furthe: 


the Generative 


Has Dr. Fa COMpared the relat ( a worked With ondor re d a 
on values of pDiatinun na got 4 papel describing work aon ) nin Vhict ¢ 
Bage’s paper \ nost nteresting cleved corroborated Ork However, 
suggestive. [he effect of rad ition In proc f there were several other me) who har tlSO 
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oul Work, i! the Cal ( ( Cre ( r Cxperience we have found that ( ould 
careless than now, and the question o te ct it¢ the chloroforn Hitrate vith 
ne nurses and techni ¢ DIOVE t Cultures of embryonic tis 1 t is a recognized 
Orting and making | | Dpplicators, lact that the chicken sarcon te different 
tal questior ha tne stort e x other t pe ot n nt neoplas oO! 
technician, vho hac Ce! uUMpIng | whic ve know In other tr nted 
en Natior lor two e o tu oO! the neoplasn the re t ng 
emia Phe Orig over Of Celis trom the oy; t I these 
CCIMEN, ntectio teet te the pod the t thous t the 
nd tw Chuestior ether the ( ( Sarcon ee ree T Te es i 
t result of ( ) ( t n the Nost It T t the 
CC ent rrence the ) ) Sarcon |) Sitte S 
nen hrc t \ th n 4 
OUSCTY ¢ elt It pears to me. esper the t ors 
Necnorrne ( SDCI toz the ) ) ( cre 
ence ol ( Ssarcon t t t t treat t 
spern torr ( ( e 1 I S hipite the t t the 
ot CXp ey t treatment on- 
\t t ( JEUNE tt ) ( ( ( ( ( tissu¢ ted 
t 1 ( ( ( ( thie event t ( 
cither olf these t t croors 
\\ ( { ) itt t oly t 


> ) ( congrat t t ers 
| the spec to ( t esente this mort ne, ¢ Ss. 
ot re ) t S kindness t 1 Quick, 
t es e t | Ss ) t the 
oO! ‘ ( there take te ( t Ing, na thoug the time een 
con es t there rs rt, NK the difference ts cer] niy 
ele ent ot C sve « erits Aart r Col 
ecepter the two distinct es 
Dr Bi rO OIMPSO \ ) the cel X te out Cer; 
the State Instit te lor the St thoug sin r histole the 
Dise S¢ t B II ere ( ( t S ] KE them entire erent the 
VOrR ( ( t! ( ( ( ( t 0 t ol treatment tel e ors 
tech que exact eC obt ( the s ( ( ( responded WW ¢ ( no 
e di evel ri¢ the sloughing. N¢ ther did | ( Sning sing 
hat ( ) get erent cs ts the glass tubes, so | m not re the ¢ t eS 
tance t ( Ol The POLO! ¢ stinct advantage er ¢ t X, 
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once, and although the time has been short, 
the result is very pleasing and leaves hope for 
the future. 

| have noticed that with the glass tubes, the 
mouth lesions that heal so very promptly often 


break down at a later date following a second- 


ary radium etlect. | wonder if the same sequence 


of events can be expected when gold implants 
are used? 

Dr. E. H. SkINNER, Kansas City, Mo. | 
wish to discuss Dr. Bagg’s paper in relation to 
the effect upon the growth of individuals, 
especially in the application of radiotherapy to 
children or infants. | have observed in cases of 
thymus enlargement that | have treated that 
these children do not have the development of 
lymphoid tissue which is comparable to the 
average child. In several of the thymus cases | 
have treated in the first to third week ot life, 
these children as they have grown up (some 
ot them are now ten and twelve vears old) have 
not had tonsils or an appendix which I could 
fill with and we know. children’s 
appendices do till readily with barium. 

I saw an abstract in the literature of a case 
reported by a German radiologist who had 
treated a child aged tive for a fibroid tumor of 
the breast. The tumor receded, but the child at 
seventeen or eighteen has a shrunken breast 
upon the treated side, and a normal breast on 
the other side. I think we should take a fat 
look at these children we are treating. 

1 wonder whether patients with tuberculous 
glands of the neck that we have treated have 
shown deformities 


Darium, 


or atypical development 
life. | wonder whether the patients with 
angiomata around the eves, the jaws and fore- 
head show any changes in development as they 
grow up. I believe this is a question which 
merits great thought and investigation. 

Dr. Henry Scumitz, Chicago. I have been 
greatly interested in Dr. Bagg’s paper. It has 
been my contention that the production of 
sterility in women by roentgenotherapy differs 
from that of intra-uterine treatment with 
radium. If we study the distribution of the 
intensities of radium, that is the isodoses, then 
with a 1200 mg-el-hr. application of radium a 
10 per cent dose is obtained at the ovaries, 1 
we assume the dose at 1 cm. from the center of 
the « apsule to be 100 per cent. Hence we do not 
even destroy the maturing follicles of the 
the most radiosensitive portion of this 
organ. If we apply 25 to 35 per cent of a skin 
erythema temporary cessation of 
ovulation is produced; while a 50 per cent skin 
erythema will 


later in 


ovary 
dose a 
dose produce a permanent 
cessation of ovulation. Radium acts by destroy- 


ing the endometrium, leaving the ovaries 
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practically intact, while roentgen rays destro 
the ovulating elements of the ovaries leaving 
the uterus practically intact. 

As to the second point, it makes a great ce 


of difference whether we trradiate a 


pregnant 


uterus or a non-pregnant uterus. | have under 


my observation in Chicago 
to have beer 
sterilized with radium. They atterward becam« 
pregnant and had tull term children. 


the patients were the wives of doctors. | have 


women who were supposed 


observed these children Over a period ol SCVCI 
ind ten vears and cannot see any evidence 
abnormality in them. 

It my contention that it 
radium or roentgen ravs for sterilization, 
let us perform a complete sterilization just 
a surgeon would by a hysterectomy and tl 


IS we must IS¢ 


the 


here 


prevent future pregnancy. A surgeon wou 
remove the body of the uterus, leaving the 
healthy ovaries. Furthermore women d 

the child-bearing period of their lives, sa » te 


thirtv-tive or fortv, should not be treated wit! 
radiation for bleeding uteri if we can use othe 


lwo Ol 


4 children oO} 


| 


means ol helping them. I believe it Is poor 


treatment to submit a voung woman to ever 
temporary sterilization. 


I 
observe the 


we indications strictly tl 
have been brought out this morning | feel that 


will not produce monstrosities thi 
| 
offspring that these women may have. 


Dr. Doucras Quick, New York City. 


W € 


Dr 


Johnson asked about the destructive effects of 


buried. think 
largely, particularly wit! 
gold tubes, upon the ultimate effect ot 


and untiltered tubes 


that depends very 


filtered 


radiation on the blood supply. It is not evident 


in some instances for months afterward. A cass 
will go on, apparently without any necrosis 
all, and then just as it reaches the borderlins 


some little thing will happen. If the tongue, 


it may be scratched or bitten and then the whol 
thing breaks down. I think that happens muc! 


more infrequently with the filtered than wit! 


the unfiltered tubes and that it happer 
further along in the case. 
Dr. AILLA (closing). In order to answet 


Dr. Burnam’s first question it Is necessal 
to know the total amount of radon which one 
would use to treat a tumor of a given size WIt! 
1) one single tube centrally placed, 

2) a number of weaker tubes. /f the tota 
millicurie dose is the same in the two cases, there 


is little choice between the two methods tn that 


the total volume of necrotic tissue is about the 
same. This applies to cases where the total dos 


is not larger than 10 or 15 me. For large 


(equal) total doses probably the single tubs 
would produce less necrosis. We have 


mad I 


+ 


and 


| 
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the ( to the compariso ters, 
Ource egards the re Live 1 to s that ( t Cc p num 
( re treat enect ( ) ts ol the t ¢ ( ere ive, 
ect ( ( t t evel ( ) e eedles 
rt ) t ( ( The ne thicknes ( e can 
CCS ( ( e the ( te the produce the ect thermore, 
CCTOS ( \t ( ( } extel ( ments 
ect 4 these cons ( t ( ( CO ) the t t tte 
yractice IT IS I tribute erent tilter ‘ ind 
t AS { the t ( t at n to be edt t t the ts of 
t sullicr ( ( Chi « nent error the ce, It 
\s to Dr. B 


COMPARISON OF THE EFFECTS OF UNFILTERED AND 
PIL TERED RADON TUBES BURIED IN 
RABBIT MUSCLE 


BY l M.D 
) 4 ( | 

1 | | Icceeded YATISO! between the Zone Of reactiol ind 
4 ectil rad im emanatior ! tne surrounding norma tissues: it should 
Caplilary Tubes small enough tor perm I De easl iccessible SO tTnat the emanation 

sertion into tumors the question of - tubes can be accurate centered. lhe 
ive Naturally presented itself. Or the 1) uUmMDAI muscles of the 1 bbit Nave been 
ft previous work done in out worat found in former experiments, in this labora- 
t was decided that ar ma experiment tory ind in others to Tull | the S¢ condi- 
vould supply considerable data lor ad trons and have peel ised 1] these 
purposes. According VY experiments er experiments. 
yanned with the follow ng obyects ( ) 

lo study and comp re the PROCEDURI 
effects of unfiltered and filtered) buri Che millicurie value of each tubs having 
radium emanation upon normal anin been previously determined by means of 
tissues tne ¢ ectroscope, the tubes were ste rilized 

me lo determine the ellect upol t N pr r cent alcohol. An are about 1Ocm. 
chat ycter al d extent of the CSIO! by - One ind + Cm. wide ove! Ving eacn umbar 
Ing a the Strenetn of the radioact muscle and parallel to the vertebral column 
Source: (0D the decree Of titration, and WAS shaved and painted th iodine. The 
the duration of trradiat On. inima being held by n assistant, the 

Re lo study the process Of repall SKIN Was pierced at two points ove! each 
ultimate fate ol the IeCSIONn produced DV TI umDal muscle by means oft sharp 
radioactive source. Poll ted scalpel, prior to the Insertion of the 

For the stud, ot tissue ¢ hanges produce tube. lhe preliminary piercing ol the skin 
by a buried source of radiation the tissue was found of distinct le iccurately 
selected must possess certain qualilicaty placing the tubes, since in the Introduction 
It must be relatively radioresistant if the of the trocar into the center of th umbar 
caustic eflect of the radiation is to muscle, the oreatest resist ce to the punc- 
observed: it must be uniform over a su ture Is otlered by the sk The force neces- 
clently extensive volume tO permit a ¢ sary to overcome this resist nee frequently 


| 
| 
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530 Unfiltered and Filtered Radon 
so disturbs the animal as to render the 
accurate centering of the tubes diflicult. By 
first piercing the skin with a sharp scalpel 
this difliculty is avoided. After loading the 
trocar whose plunger had been partly with- 
drawn it was inserted through the opening 
previously made in the skin and gently 
pushed through the aponeurosis perpendic- 
ularly into the estimated center of the lum- 
bar muscle. The trocar was then deflected 
downward as tar as posstble and pushed 


Fudes Burted tn 


Muscle 


Rabbit 
end of twenty-four hours. In out 
ments the animals were sacrificed after 
intervals varying between seven days 
four months. 

Phe animals were killed by a sharp blow 
on the neck and the lumbar muscles imme- 
diately removed. By holding the 
muscles in front of a strong artificial light 


CADCTI= 


the exact location ot the lesion was deter- 
mined. By means of a sharp scalpel th 


muscle sectioned, an attempt De 


Fic. 1. Photomicrograph showing normal rabbit musck 


forward in the longitudinal direction of the 
muscle fibers, and as nearly parallel to 
them as possible. When the point of the 
trocar had reached the desired position the 
plunger was pushed home and the trocar 
gently withdrawn. In this manner four 
tubes were placed tn each animal, the 
tubes were left within the muscles and the 
animals sacrificed at varying intervals. 
The muscles were then removed and the 
lesions examined. 

According to Lacassagne the structure 
and extent of the lesion produced by the 
same initial intensity of radiation ts the 
same whether the tubes remain tn the ani- 
mal for one, three, seven or fifteen days. 
In his experiments the lesions apparently 
reached their maximum diameter at the 


made to strike a plane perpendicular to th 
tube and midway between its extremities 
The incision was extended down to thx 
tube and by partly separating the cut 
edges the tube was removed by means o! 
tine forceps and the section ot the MUuSCIE 
completed. 

A block of tissue approximately 1mm 
in thickness was cut from either side of the 
diy ided muscle. The diameter of the lestor 
presented by each of the four surfaces was 
determined and the largest diameter was 
taken as the maximum diameter of the 
lesion. By this procedure a double purpos« 
Was accomplished ; blocks of tissue of a 
proper thickness for paraflin sections were 
obtained, and examination of the four sur- 
faces in the close vicinity of the center of 


CP 
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the lesion permitted a fairly accurate deter- 
oft its he 


1 
measurements were made DY means of Irne 


mination diameter. 


calipers. Four determinations were made 
on each surtace and the average value 
taken as the mean diameter of the lesior 
lhe blox ks ot tissue were fixed IO! 
twenty-four hours in 10 per cent formalin 


ind carried through the routine paral 
Te hnique. | he sections were mounted and 


stained with hematoxylin and eosin. 


Fubes Buried in Rabbit Muscle 
be divided into three concentric zones. The 
central zone ts circular in outline, dull gray 
In appearance and homogeneous through- 
Its from. slight 
softening to complete liquefaction. The 
area Immediately in contact with the tube 
shows the more marked effect. The middle 
zone has a whitish Opaque appearance, 1S 
homogeneous, firm in consistence and 
sharply limited peripherally by the outer 
zone, or zone of hyperemia. The hyperemic 


out. consistence varies 


IS 


Photomicr 


fibers 


omplete or ¢ 


muscle tive change 


nec! 


RESULTS 
Gross leston produced in muscle Ussuc 
hy unfiltered and filtered buried radium 
emanation. 
Examination and the 
when the muscle 
was still in its fresh state. Because of dis- 


measurements ol 


lesion were carried out 


tinct differences in the gross appearance Ol 
the lesion pr rduced by bare tubes and cold 
tubes, the two will be described separately. 

Bare Tubes. lhe 
muscle tissue surrounding a bare tube pre- 
a sharply limited 
and distinctly outlined circular disc whose 
diameter varies with the initial strength 
of the tube. The area of tissue reaction may 


lesion pre dduced 


sents on cross section 


reaction Is most Intense central! 


v and grad- 
ually diminishing in intensity as it extends 
outward becomes lost in the surrounding 
Beyond this the muscle 1 
macroscopically normal. 

Gold Tubes. 
vold tube presents On gross examination 
two distinct zones: central and peripheral. 
lhe central zone is whitish, opaque, firm 
and circular 1 outline, 
occupying the entire area between the tube 
and zone of hyperemia. The latter 
tinctly marked in the lesion produced by 
vold tubes of 0.2 mm. thickness and very 
indistinct altogether the 


gold filtration is Increased to 0.3 mm. No 


tissues. Issue Is 


lhe lesion produced by a 


homogeneous, n 


Is dis- 


or absent when 
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uniform or constant relation between the 
initial strength of the tube and the extent 
or Intensity of the zone of hyperemia could 
be’ made out. 

Histological Change listologn al 
amination of the lesions produced by 
bare tubes and gold tubes showed that the 
reaction of the muscle tissue was distinctly 
ditferent for the varving filtrations. 


It was 


Fic. 3 


there is no fragmentation of nuclei, the art 


also seen that the var US zones of reaction 
noted in the gross specimens were repre- 
sented by corresponding histological pic- 


tures. The following three types of tissue 
reactions were recognized to a varving 
extent tn all the lesions regardless of the 


filtration, and will be described in detail. 


a) Zone of complete or caseation 
necrosis. 

bh) Zone of partial or coagulation 
necrosis. 

c) Zone ot hyperemia. 

a) Zone of Complete or Caseation 
Necrosis. The tissue aati in con- 
tact with the radioactive source and 
extending peripherally presents a_histo- 


logic: il h: inge 
ZONE 
nec rosis. 


which has been termed the 


ot complete necrosis or caseation 


This reaction of the muscle tissue 


Pubes 


Photomicrograph showing partial or coagulation necrosis. 


ingement 


Buried in Rabbit Nluscle 
is present in the lesions produced 
tubes as well as in the lesions produced 
olass tubes. The extent of this reaction 
will be shown later, ts dependent up 


degree of filtration and streneth of th 
radioactive source. 

In this area the muscle fibers show the 
most marked changes, the norma! 
striations have entirel\ disappeared, Chie 


musc le 


The 
ot the 


show hy 
muscle fibers ts 


fibers 


undisturbed 


architecture is lost, the cytoplasm shows 
signs of marked degeneration, pulverized 
to dustlike granules, the cytoplasm is 
impregnated with nuclear dust and has 
taken a deep hematoxylin stain. lhe 
intensity of the reaction is more marked 
the tissue Immediately in contact with the 
emanation tube than pe ripherally. This 
muscle transformation is interpreted a 
complete or caseation necrosis. 

b) Zone of Partial or Coagulation Necrosis 
The zone peripheral to the area described 
above and lying within the zone of hypere- 
mia presents a tissue transformation whic! 
has been termed a partial 
This area corresponds 
lightly staining zone seen rn the 
section by transmitted light. 
in outline, 


Cc agulat 


necrosis. to 


the 


mounte 
It is circu 
distinctly limited periphe1 


Untiltered and Filtered 
where it IS sharply separated from the zone 
ft hyperemia and centrally where its sepa- 
ration from the area ot complete necrosis 
ilso sharply detined. 

Zone 
transtormation of an entirely dif- 


In this area ois encountered a 
muscle 

lerent character from that described above 
is caseation Necrosis. Here the reaction ol 


the tissue Is less Intense, the 


arrangement 


| | 
of the muscle bundles is undisturbed, the 


irchitecture retaine the 


muscle fibers have lost thetr normal w 

striations and have undergone a hvaline 
transformation. The nuclet are tor the most 
part intact, the evtoplasm has taken the 


eosin stain and lacks the DASODALIC appear- 


muscle change 


mce described above. 
been termed partial or coagutat 
Necrosis. 


c) Zone of Hvperemia. 


Sharply sepa- 


rating the zone of partial necrosis from 
normal muscle tissue IS a zone ol hy pe re- 
mia. This area corresponds to the zone of 


which particularly we 
marked tn the fresh muscle. In this area the 
smaller blood vessels and capillaries ATE 
dilated 


filled with 
extravasation 


discoloration 


and | here S 


Into the adjacent 


blo 
ot blood 


Radon 
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muscle tissues. The area of vascular dilata- 
tion and congestion forms a circle, sharply 
dividing the lesion the 


The transition is 


propel trom 


sur- 
rounding normal tissues. 
sudden and may be distinguished in the 
gross and microscopically as a sharp cir- 


cular line on one side of which the muscle 


shows radiation effect and on the other 
side a perfectly normal structure. 
| id. 
Hect of I iltration upon Tie the 
Lesion 
It Was observed that D\ holdin Over a 


white surface a glass slide on which a thin 


lightly stained paratlin section of the 
lesion had been mounted, certain distinct 
CONCE ntric ZONES could be made out within 
the circular disc representing the lesion in 


| 


the muscle. [wo zones are 
darkly stained zone peripheral 
liohtly staining area. Microscopic examina- 


Visible: a ce ntral 


and a 


tion of the tissue changes included within 


these areas revealed that the zone 


corresponds precisely to the muscle change 


central 


which has been described iS comptete O! 
lichtly 
stained area or peripheral zone corresponds 


caseation necrosis, whereas the 


to the zone ot partial O} coagulation necro- 


sis. W hen the line separating these two 


As) I} 4 
UC 
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zones Is marked on the slide and controlled 


complete necrosis a) the more inte! 
microscopically it corresponds precisely to 


radiation effect has caused a fragmentat 


a sharp line of transition between these of nuclet with the result that the chromat 


two reactions. material has diffusely covered the cvt 


Fic 5 Photomicrograph showing sharp line of division between the zones of partial and complet 
Note the difference in the histological appearance of the two types of reaction. (A-— partial necr B 
complete necrosis, 


For the presence of the two zones of plasm of the muscle fibers; because of this 


varving staining intensity the following the tissue in this area has taken the hema- 


toxylin stain more deeply. In zone (b 


zone ot partial necrosis the reaction ts les 
intense, the nucle are intact, the cyt 
” plasm is free of chromatin material, the 
4 tissue has taken more of the eosin stat 
and appears as a lightly stained are 
2. Figure 61s a diagrammatic representatlor 
Bare Tube Gold Tube Gold Tube = of the appearance of the lesions as seen 01 
(0 2mm ) (0.3mm) the mounted slide with the naked eve, b 
transmitted light. 
Fig 6. It may be seen from the diagrams that 
Fic. 6. The lesions are drawn to scale (four time the relation between the zones of complet 
ictual siz No. tre presents the lesion produced b and partial necrosis changes wit h t he 
bare tube of 5 me.; No. 2, one produced by a gold filtration. As the factor of filtration ts intro- 
tube (0.2 mm. filtration) of 5 me.; and No. 3 one ‘ 
produced by gold tube (0.3 mm. filtration) of 5 duced and increased the zone ot partia 


me. T is the canal produced by the emanation tube; 


necrosis becomes relatively larger so that 
C represents the periphery of the lesion sharply 


whereas the lesion produced by a bare tubs 
dividing the lesion proper trom normal muscle 
ve is chiefly one of complete necrosis, that 
produced by a gold tube of 0.3. mm. filtra- 
explanation is suggested: In the area of — tion ts largely one of partial necrosis. 


tis 


Vi, No. ¢ Untiltered and Filtered IR 


Intensity of Irradivatior 


[ Hects of 


Degree of Filtration on xtent of Lesivor 

In order to determine the re 
etweel the strengthn ot the radio 
sOUuTrCE and the extent ol the leston tube 
lithe rent millicurie Values re used. 

ir experiments were pe rformed ust ( 
tubes, O.2 mm. vold tubes, and 


letermined the Iresn ecimel 
OUSI\ desct The zone ot | ere 
vas not ll uded 11 the me urement | 
results thus obt re | 


| 
1 
) 
3 | 
| 
; 
f 
) 
4 ( 
Gold 1 
(x ( 
) 
( 
| 
) 
”) 
G ld | 
0.3 
A 
pth 
OY > 
> - § 


By plotting the values obtained | 


experiments iy 2 and three eraphs 
obtained Fig. 7 representing 


the rela 


Pubes Buried in 


( 


between the initial mM curle Value oO! the 
tubes and the mean d imeter of the esion 
tn carving degrees ol 
Lhe \ ilues of the radon tubes 1 milli- 
uries are plotted as 1DsS¢ sas and the mean 


ters ol the lesions mi 


No. 1 S tne Cul h for b re 


mie 
rdinate tithe 
UDCS, 
tor 


No. ror 0.2 MM. COW 1pes, 
mm. cold. | xaminatio f the curves show 
that fo! each filtet the mount ol necrosis 
ncreases with the strength of the radio- 
tive SOUFCE ind that 1 tne 11¢ initial 
ml curl ilue the mount of necrosis iS 
ess the greate! the ) I he data 
Opt ined trom these expe ments e been 
ited with otner dat ized 
directly Tor dosage 
( mate Fate of 


) 
Process o] Repau a? 


Produced 1 Buried 


| 
orael 


ind ultimate fate of the lesio )] 
muscle tissue by the emanattol tubes, 
experiments were pertormed 1 vhnicn the 
emanation tubes were tbandoned 1n the 
r periods. Fo inimals 


for ionge 
in + | 

were emploved these expe 

mes wer»re 


ISSUES 


Dare tubes and two gold 1 
| les of ¢ cn rabDi 


inimals were sacrificed at the 


weeks and two at t he end ot e] ht weeks, 


indicated in the to owing ible. 


the lumbar mus¢ 


Gold Tubes 
) 
B | 
At Is sacrilices 2 
5 
Gold Tubs 
m ( ) 
( ‘ 
Tt Se 
( ( e 3. Th 


En 
Two 
\ 
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Che average diameters given above refer of the lesion within the zone of fibros 
to measurements of the lesion propel! These changes are present in the lesions 
exclusive of the narrow rim of fibrosis produced by gold tubes as well as in thos« 
which is approximately 0.5 mm. in thick- produced by bare tubes, the process 
ness. The zone of fibrosis in Series 6 was repair is relatively more pronounced 
definitely wider than in Series 5 and varied the smaller lesions. These « hanges are 
from 1.0 to 1.5 mm. in thickness. confirmed by microscopic study of the 
Gross Changes. Examination of the specimens. The inflammatory reactior 
lesions produced at the end of four weeks which was so prominent in the earlier 
and at the end of eight weeks revealed cer- apecne ns has disappeared leaving « 
tain changes which had not been present a slight lymphocytic reaction. 
Bare Tubes Phe data obtained from these experi- 
; ©= 2mm Gold ments are of value chiefly in demonstra- 
i v= 3mm Gold ting differences in the character of the 
produced by olass and radot 
; implants. As the filtration is increased 
lor equal millicurie values, the tot 
volume of necrosts diminishes and the 
character of the lesion changes. tron 
2 one largely composed of complete 
caseation necrosis to one Of partial o1 
lheoretically, the ideal ty pe ol rad 
oF tion is that which causes etlective regres 
Es sion of a tumor and at the same time 
< preserves the surrounding normal struc- 
“ tures. Histological! examination of trradi- 
™ ited tissues has amply demonstrated that 
+ a favorable tumor bed reaction Is one ol 
- the most essential factors in causing the 
ol disappearance of the tumor process. ' The 
complete destruction of bulk of tumor 
7 initial _Millicuries by the implantation of bare tubes can be 
oT2 34 5676 9 10 1 2/3 4 15 accomplished; the total dose ind. dis- 
Fa S. — ribution must, however, be such that the 
entire tumor mass ts completely destroved. 
in the animals which were = sacrificed Because of the intensity of the radiation 
earlier. The chief differe nce consists In a produced b the glass tubes the tumor bed 
replacement of the zone of hyperemia by a remaining Poe the slough has separated ts 
zone of firm, gray and glistening fibrous a favorable site tor local recurrence tf out- 
tissue. The main leaion particularly at its lying foct of viable tumor cells remain. It 
periphery shows calcitication, IS believed that local recurrences followine 
the remainder of the lesion is firm in con-_ this type of trradiation may be attributed 
sistence and fairly homogeneous. At the to the fact that either because wv nea 
end of eight weeks the peripheral zone of cient total dosage or faulty distribution, 
fibrosis has become distinctly more marked viable tumor cells remain in a_ tissue 
and more prominent, the lesion appears medium favorable to their growth. This 
contracted and proves to be so by measure- view is supported by both clinical and 
ment, the process of calcification has histological evidence. Actively growing 
extended more centrally and in some tumor tissue is frequently observed along 


Instances small punctate calcific deposits 
may be seen throughout the main portion 


the edge of an ulcerated area from which 


the main tumor mass has sloughed follow- 


Histol more rational Dasis tor the treatment ot 
examination of such t ue reveals active tumors Dy means of rado mp ts 

; | CONCLUSIONS 
ind aceliular connect ( Ssue Ded, 
Which has termed ) he extent ot the eCCTOS ( 
(bortive UDO the initial muillicurs le Of the 
| t { 

Any type of radia Ol radiation source and the cde rec tra- 
clent intensity to produce an unf tio! For each { ter the mount of 
ellect upon the tumor be l, Must depe NeCTOSIS ncreases witt tT Ne trengtl Ol t he 

ts actior UPO a COMmMplete cde tallz SOUTCE For the same tia Ccurle 
tumor cells, uf recurrence le, the amount of necrocic ess the 

e avoided DV redue ne intel reater the filtratior 

the loca eta radlatlo ) the ( 2. The degree and type of reaction pro- 
Old tubes more raDdle Tumo duced untiltered tered uried 
reactlo ( Obt ed, outiving radium  emanatio1 upo rm rabbit 
Of tumor. ce Ot COI rete muscle ditter Lhe elfect roduce D\ 
might be expected to regress nroug! radiation les tense ind con- 
cUivity of the connective. tissue, sists largely of a= part or coagulation 

mpl tes ISN ( fact rod by nititere 
Esseis, IVmphocytes, ) CCTOSIS, Che CHeet produced Dy u 
tn m ( t seems ( that ad radiatior IS. more ntense ind consists 
orn structures n Zed reeiv Of a complete or caseation ne rOosis, 

rences rihermore the Ontraction of the eSIO vith periphera 

Mass ¢ ron DFOSIS extending ind central 
SCCONdATY rection ¢ ( rade ( catior 
n Wav one o ne es dit le Writer wishes KT edge Nis 
+ + 4 ] i 4 
tures of the iss tube method elin er tedness to Dr. G. |] rOr suggesting 
I he COrrectness of these ( ( tne ropiem, to Dy mie | WINE r nis 
Crerimined ¢ ) ( ( ‘ the interpretatio ne Nistoliogical 
itions which re t press der w ad to \lr. rris Cyoldacmit tor 
the subject of eparate re t ce In the expe ent 
lhe suscept Cle Ol 
> 
tumors ton ene ID REFERI 
Corre ) to \ R 
yropertres ecessitate rurthe tude 
ODtain direct aon ( CCU ( 
+ + + } | 
tion tor use ( mel G 
| ‘ 4 
&rving OF hun ) Vhic! 
ed Prado! Nip ( 
removed at operatio I Mation of t 
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AN ATTEMPT 


OF DIAGN 


APPRAISE 


ROENTGENOLOGI( 
OSIS IN PULMONARY 


PUBERCULOSIS*® 


BY FRANK 

NEAPO! 
the relative 
cal diagnosis 


N attempting to determine 
value of the roentgenolog 
in pulmonary tuberculosis con- 
fronted with certain well-defined diflicul- 


one 


There ts no reltable control by which 


mh correctness or tncorrectness of the 
roentgen diagnosis may be proven in all 
cases. 

2. The personal equation, always a 
variable factor, ts a confusing element. 


Roentgenologists vary in experience and tn 
their 


ability to distinguish the normal 
from the abnormal lung field and to ditfer- 
entiate clearly the latter into the tubercu- 


lous nontuber« 


and the 
ot cases 


The chronicity of the disease 
fact that only a small percentage 
of tuberculosis progress to death or even 
to an open state makes it dithicult to 
follow them. 

Despite these obstacles a study of this 
problem is undertaken not for the purpose 
of proving this method either more or less 

valuable than other diagnostic 
but rather to establish its proper relation- 
ship to other methods and to determine, if 


possible, the degree of reliability of the 
roentgenologica! report. 
In 1913 the writer, in collaboration with 


Ernest T. F. 
cases which had been studied both roent- 
genologically and clinically for the purpose 
of evaluating certain roentgenological signs 
of tuberculosis. In that communication 
the following statement appears: 

“In the light of our present knowledge 
negative diagnosis In any suspicious case 
is not justifiable until a roentgen examina- 
tion has proven negative to tuberculosis.” 

The statement was also made that the 
positive roentgen diagnosis while perhaps 
less dependable than the negative was none 


less an indisputable aid not only to the 
Rea t the Meet 


. 


Richards reported a series of 


AMERICAN 


BISSELL, M.D. 

SOTA 
the recognition of the disease tn its tncipi- 
ency but to the observation of its progres 
in more tully developed stages 

With the accumulation of experie 
during more recent vears the correctnes 
ol these deductions has” been imp 
contirmed. 

lhe of the present stu ly Is 
make appr usal of the roentgenolovica 
diag gnosis ot pulmon iry tuberculosis which 
mav be of some value to the practitione: 
who wishes to know how much reliance t 
place on roentgenological reports. In this 
connection It must not be forgotten that 
in this as is every other branch of medical 
diagnosis, experience and a tair knowledge 
of the pathology and pathogenesis ot the 
disease under consideration are absolutely 


essential. 

Roentgenological diagnosis has sutlered 
much through the employment of meaning- 
less words In roentg The tol 


ren reports. LOW- 
ing Is an example: 

“Chest: Apices somewhat hazy, hilus shad- 
ows mediumly dense. 

Right lung: Pertbronchial thickening defi- 
nitely increased, somewhat scattered. Some 
hilus thickening spreading to the apex and to 
the base 

Left lung: Peritbronchia! thick ‘ning in- 
creased, coarse In character, extending tron 
hilus to apex and to base. No patholog ry at the 
pleu mediastinum or diaphragm. Heart 
globular.” 


An analysis of this report shows that it 
is entirely meaningless and that no deduc- 
tions have been or can be drawn from it. 


The same case came under the writer’s 
observation at a later date and his report 
Was as follows: 

“The lung fields are apparently within the 
normal. 

Conclusions: No evidence ol nary 
tuberculosis. 

Dj LZNOSIS: Negative.” 
ROENTGEN Ray Soctery, Det May 2 1g2¢ 
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) 
\ Woentvenologica Dia 
Another case tllustrati this 
to use too many words the tollo 
lhe first report ol record, ) 


Dr. R. G. A 


IS Il ne writel 


Opi 
properly phrased roentvel report 
s dated 11 5 20 aslo 
the! ‘ t 


he Sect ( rep 
S worde 
fil: CASE 
ro ( t ( ( 
2 
( 4 ) 
( ( vit 
i r 4 
( ( Chr ( ( 
‘ 
With tn Ol report tne ro 
Was St Vn exan th 
} | | | 
+ + 
hat the s yuTUMmM Was egative on twe 
one separate OCCASIONS. Also that ( - 


tive roentye report was rend 
writer in April, 1923 

Phroughout this e-Veadl ye ( 
were repeated clinical reports ol 


pulmonary tuberculosis, 
vanced, quiescent. 


| he 


reports snould be CONncIsé 


Writer believes tha 


double Interpretations. When in dou 
is to the meaning Of certal changes 
the lung fields, these changes should bi 
described as accurately as possible and the 


+ 


stated iS “Indeterminate 


For the purpose of the 


conclusions 
present stud 
group of 225 cases were segregated out 
approximately 
orams were examined by the writer in the 
the United States Veterans 
Sureau. This service offers spectal ad - 
reasons: 

1. Both nev ind 
are kept under observation for long periods 
of time and 
through the 
hospitalized. 


3,000 whose roentgeno- 


service ol 


tages such a study for the follow 


+) 


DOSITLV ¢ Cases 


Pass In review periodica 


| 
medical CLINIC when 


Pu Tube 
UIMONnaATY uUDerCULOSIS 
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lhe completeness ot the case ords, 
both preceding and following the roentgen 
examination, make It possible to alvze 
Une cases from beginnin: to end 
> The tact that many of these men 
desire to be classed iS tuberct ous In 
order to obtain compel tlo n es It 
essentla that object ( evidence as 
adel ved trom roentvgel ind tory 
examinations, as well as physical examina- 
tion, be relied upot tne yractica 
exclusion Of subject e svVmptoms 
PROCED 
Beginnings early in tne ear Ol O23, a 
ite record was kept €acn ¢ ( nere- 
tne writer's roentae report ppearec 
pe atl radical Variance the cal 
( ONOSIS lhe histor es | these Cases 
vere ite! obtained from the Bure 1 tiles 
lewed. \ searcl Vas made tor 
dence tendu eitnel to support 
refute the roentgel report. Oni those 


cases reterred to the roe! tven department 


a 


tentative or pos eciinical diag 
Of tuberculosis were 114 ided In the s udy 
this group the roentgen di OSIS 
is eithe “pulmor tubercu SIS.” 
“negative, Ol >) “indeterminate 
\ diagnosis of pulmonary tuberculosis was 
made when there were characterist! reas 
Ol parenchymal infiltration situated the 


o a charac- 


upper lung fields and presentin 


teristi¢ 


distribution; (2) a negative 


NOSIS Was made when the iun leids were 


wholly within the norma trom roent- 

venological standpoint; 2 those cases 

which showed abnorma densities 11 the 


roentgenograms but densities 
ot distinctly characteristic of tubercul 

and | 
‘indeterminate.’ 


type distribution were 

The follow-up ot those negative cases In 
which the clinical diag 
resulted as follows: 

A “Follow Up” of 126 Cases Clinicall 
Diagnosed Pulmonary Tuberculosis Despite 
Negative Roentgen Reports. 

Period ot 


1922, 1922 


NOSIS Was 


positive 


observatiot ncluded vears 


1924, and 1925. 


23; 
In 39 Cases the diagnosis was Dased upon 
subjective symptoms or past history. 
In o4 cases the diagnosis Was D ised upon 


the above plus physical sIONns. 


WIS 
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Roentgenological Diagnosis 
In only 3 cases were there reports of 
tubercle bacilli having been found. Two of 
these were of doubtful accuracy. 

There were no deaths due 
losis. 

A careful review of the completed histories 
of this group of cases reveals no conclusive or 
satisfactory evidence of pulmonary tubercu- 
losis (healed or active) in at least 124 cases. 

In drawing deductions from an analysis 
of this group several outstanding 
should be emphasized. 

Although many of these men returned 
for periodical examinations and were roent- 
genographed repeatedly the roentgen report 
was always negative. This fact may be 
rather convincing evidence 
that there was no progressive pathological 
process, since a tuberculosis persisting for 

period of months could not fail to mani- 
fest itself unmistakably later 
scopic roentgenograms. 

The clinical evidence of tuberculosis 
in ie cases Is strikingly unconvincing. 

3. Most of these patients were under 
observation for long periods of time only 
because they were under Government com- 
pensation, whereas In private practice they 
would have disappeared from observation 
after a short time. 


to tubercu- 


facts 


accepted as 


stereo- 


There ts a close correlation throughout 
between the negative roentgen 
and the negative laboratory 
objective findings. 

The 3 cases in which there were labora- 
tory reports of tubercle bacilli found in the 
sputum require special consideration. One 
of these three was doubtless a case of basal 
tuberculosis, a type of the infection which 
will be considered later in this paper. A 
second case shows one positive laboratory 
report and twelve negative reports within 

i short period of time. The clinical diag- 
nosis of pulmonary tuberculosis in this 
case has since been abandoned. The third 
case has been repeatedly negative from a 
roentgen standpoint although tubercle 
bacilli have been found from time to time 
over a period of several years. The suspI- 
cion was recently aroused that this patient 
was substituting the sputum of a known 
tuberculous patient for his own tn order to 
obtain compensation. 


While it would 


findings 
and other 


be uninteresting to 


in Pulmonary Tuberculosis Decemes 


report a large number of case histories 

detail it would seem profitable to outline 
brietly a few tllustrative cases in which there 
were sh: irp differences of opinion e ee d 


in roentgenological and medical report 


Case 1. J. A. M. 


negative. 


Ri entgen examinatio! 


Clinical Diagnosis: Chronic pleurisy, chronic 
bronchitis. Chronic pulmonary tuberculosis. 

Subjective Evidence: Patient states tl 
sputum ts frequently blood streaked and that 
he coughs continuously. (There ts no record, 
however, of sputum examinations having beer 
made. 

Objective Evidence: A 
fails to show 


review of 
any physical 
ot tuberculosis. 


signs characterist 


Comment: This case has been under obser- 


vation tor three vears with a persistent 
diagnosis of tuberculosis. The last roentge 
examination Was made on March 2°*, 1925, 
was still negative. 

Case u. D. B. 

Roentgen Report, Jan. 13, 1925. “* The lung 


normal. 


pulmot ary 


the 
recent 


within 
active or 


fields are apparently 
evidence ot 
tuberculosts.”’ 
Clinical Diagnosis, 
“Chronic pulmon: 
indeterminate. 


\larch 


= 
tuberculosis, actrvity 


Tuberculosis: 


hyper-resonant over right sid 


Chest some- 
| ew scat- 
tered sibilant rales in the summit of the lower 
Breath sounds brencho-vesicular 
throughout. \Nloderate 


dullness above Secon 
rib ind third thoracie spine. Brenc ho-vesk ulal 
breathing 


and increased voice conduction. 
Points against Tuberculosis: 
oiuntS against uberculosts: 


L-vidence Favorine 


what 


lobe. are 


fen sputum 


examinations negative for tubercle bacilli, the 
last dated Mav 6, 1925. Roentgen examinatio! 
negative. 

Remarks bv Attending Specialist: ‘The his- 
tory and physical finding at this time indicat 


subacute non-tuberculous infection, 
larly in the lobes. It 
to await subsidence of the YTOSSCI physical 
findings to decide upon the underlying path- 
ology which at present iS 
Comment: It is 


partie u- 


lower will be necessary 


ybscured.” 
apparent that despite 
repeated diagnosis of tuberculosis a fair analysis 


ot the case history strongly Supports the 
negative roentgen report. 

Cask uu. H. W. Roentgen examination 
negative. 

Clis vical Diagnosis: “Chronic pulmon 


advanced, 
Tuberculosis: 
tires easily 


moderately 
L-vidence Favoring 
shortness of breath; 


tuberculosis; nective. 
Pain in chest; 


and has dizz\ 
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Catche Cold ¢ Slight coug rHE POSITIVE GROUP 

Pubes in attempt was made to “follow up 
mplement tixation positive, four plus. a segregated group of QO cases diagnosed 

dence O osed / s: Rep roentgenologicall “minima fubercul sis. 
sputum er nat OVCI ericd Ol Of this group there wa definite record 

e negative. Temperature ries Ir blood spitting in 4; there was charac- 

oO 37 ell O5 TO O5 teristic temperature record in 59; there 

Remar Dr. Gi De Oct. ( was found a history of previous tubercu- 
Findings omer” In 113 there was a history of gassing 

n tubercie Dac were reported found 

4 

Basal Tuberculosis lt IS probable clinical diag \ e( is 
dult tubercu OSIS hav ts origi ( “pulmonary tubercul chron ictive,”’ 
base Is not very uncommon. Fortunat 1] O7 cases; “pulmonatl tube OSIS, 
for the reputation of the roentgenotl l, irrested,” In cases 
the disease spreads to tne Ipper tung It \\ hile these lures appear to sti OO 
very early he Writer Delleves that the percent clinical contirmatiot ofthe entgen 
di LENOSIS Ol 1 purelvy Dasa tubercu LONOSIS, this is doubt ess misleading SINce 
s ditlicult and trequently tmpossible unt In some instances the ¢ Cali Gdlagnosis Was 
the more characteristl Ipper och ( based solely upon the roentgen report. 
have developed. This difliculty artses | Errors found in case agnosed roent- 
the tact that norma Ing Mark venol erically ‘tadvanced”’ ‘*moderatel 
ire much More pronounced the advanced” pulmonan Pre 

d 2 that other ntections and patno- CONIOSIS, 2 Cases; PpulmMonal cn es In 
Processes Are more COMMON CAardlac disease, I case; Hodeknu s d Ssease, 
Owel fields ind tend to produce I cases; metastatic maionaney, case. 
changes which both simulate and obscure When one attempts to ¢ iluate the posi- 
tuberculous changes. hus a tubercu tive roentgen diagnos Ol puimonary 
issoclated with bronchiectasis could \ tuberculosis he meets many difti« ilties 
be recognized unless the lormel had Spre and IS confronted with many Unanswe red 
to parts of the lung not involved in the questions. 
bronchiectatt process. We have no intallible roentgen sirens 

The writer was fortunate in being able of tuberculosis which are always manifest 


to tollow with serial roentgenograpnk In that disease and in no other. Neither 


examinations a case ol pulmonary tubercu- have we any clearly defined rules by w hich 


losis (in which the first roentgen report the active lesion may be roentgenologt- 
was negative apparently beginning cally differentiated from the tnactive or 
the lower lobe and spreading to the upp arrested lesion. 

lune field after an initial hemorrhage One writer savs dramatically: “Show me 
lhe first of the series shows no chat icter- a tubercle,” but he tails to ofter roent- 
evidence of tuberculosis but there cenological detinition 2a tubercle. 

i slight cloudy area in one base. Subse- Another savs with equal emphasis, 
quent films show typical upper lobechanges. ‘*You must find the ‘cone’ or ‘triangle,’ ” 
At each succeeding examination ther but here again we are dealing with an 
were found new areas of involvement while ill-defined thing, theoretically beautiful 
some of the older areas showed a tenden¢ but not constantly demonstrable in known 
to heal and clear up. This patient is now — cases of tuberculosis. 

unde sanatorium treatment and I The writer believes that the roentgen 
exhibited all of the characteristic signs diagnosis of pulmonary tuberculosis is 
ind symptoms of tuberculosis. At the an art which becomes more accurate with 
present time the disease clint the accumulation ot experience ind that 
arrested and recent films show even the most experienced will not es« ipe 


progression a small percentage of error, 
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If one is too cautious he will not dis- 
cover the early case and the method will 
much of its advantage over older 
diagnostic agencies. If one is too bold he 
may gain the undesirable reputation of 
making di: 1gnoses on too slight evidence. 

To avoid error on either side the loyal 
and intelligent codperation of the physician 
in charge essential. The roentgeno- 
logist is always a consultant whose pro- 
vince it is to assist the referring physician, 
and his opinion should be treated by the 
latter link in the chain of evidence 
being forged. 

The question of activity is one which 


se 


is 


as a 


must be finally determined by clinical 
evidence. A given lesion may or may not 
have roentgenological characteristics sug- 


gestive of recent activity but appearances 
in this respect are frequently deceptive. 

The province ot the roentgenologist, 
the writer would define it, is to discover the 
lesion and describe it as nearly as possible 
in terms of its pathologic: al significance. 

It is not his province to decide whether 
the patient shall be sent to a sanatorium, 


as 


treated at home or merely be kept under 
observation. 

There can be no doubt that home or 
even expectant treatment ts much safer 


when controlled by serial roentgenological 


ex: imin: itions. 


in Pulmonary Tuberculosis DECEMBER 
Paradoxical though It seems, the write: 
to be a tact that there 
higher percentage of error in the roentge 
diagnosis of advanced tuberculosis tha: 
of the earlier lesions. This is because the 
lesions which simulate tuberculosis most 
closely are usually gross in character 
involve large lung The following 
conditions may be cited as examples of 
this: pneumoconiosis; Hodgkin’s 
ease (infiltrating and 
carcinoma. 

Since errors of this kind ; 
covered by the 


Is 


believes it 


and 
areas, 


dis- 
tvpe), metastat 
ire quickly dis- 
careful clinic in they 
not serious ones except in far as they 
tend to discredit the roentgenologist 
the science which he espouses. 

To avoid these OTOSS mistakes the roent- 
cenologist should strive to obtain a histor 
of the before rendering his opinior 
This would at least serve to put him on his 
ird. 

While it is perhaps true that —_ diag- 
nosis is the most diflicult field of roent- 
genology, it is equally true that our pt ec 
may occupy a preéminent position withir 
this field if sufficient study is devoted to it 

While the roentgen ol 
monary tuberculosis is by no means infal- 
lible, an experienced examiner will rarely 
be in error tf he adheres strictly to definite 


iT ¢ 
SO 


case 


diagnosis pul- 


and specific rules of interpretation. 


30. Se | 


RESOLUTION IN PNEUMONIC CONSOLIDATIONS* 


BY KR. ALLISON, M.D. 


MINNI » MINNESOTA 


bis duties and responsibilities of the cally and by serial plates, by sanatorium 
roentgenologist the diagnosis ind physicians. The vear alter vear lollow-up 


prognosis ol pulmonary diseases h ( ol negative Cases, showing an incidence 
increased tremendously in the past ten O! ol tuberculosis less than the normal 
fifteen vears. As late as ten vears ago man\ expectancy, has strenethened the belief 
capable internists and specialists in dis- of the medical public in the value of a 
eases of the lungs were frankly skeptic negative chest plate. 
as to the value of the roentgen ray in the During the past ten years these sana- 
diagnosis of pulmonary tuberculosis. torlum workers, notably Amberson, Dun- 
What a change has taken place. We ( ham, Brown, Heise and Sampson have 
how asked to ove, al d I many Instat Ces proved the tollowing be vond any reasone 
are attempting to give, information whicl able doubt: I That extensive caseous 
can rarely, tu ever, be derived tron tuberculosis with cavitation may almost 
single pall Ol stereoscopl plates. Phe entirely disappeat unde! treatment; 
obstetricial sends 1 i early pregnal that extensive tubercu OSIS Ol the 1 flam- 
and not only expects us to te | him whether matory OF exudative tvpe may entirely 
the patient has a tuberculosis of suflicient disappear, and 3 that the majority ot 
extent to warrant a therapeut« ibortion, ocalized exudative lesions cle r up entirely. 
but would like, in addition, ai Opin These facts, however, have ill been 
as to whethet an irtilicial stertlizat proven during the last tive vears. | well 
should be done at the same time. The remember a medical meeting twelve vears 
veneral practitione! Who sends In a cas ago when Dr. Gitlin ot t he Mavo Clinic 
Ol suspected tuberculosis, expects not oO! in a discussion of a paper on the roentgen 
a diagnosi but a prognosis and wou diagnosis of tuberculosis made a State- 
like an opinion as to whether sanatoriu ment which impressed me deeply. We were 
treatment IS necessary oO! advisable. The then In the throes ol peribronchial tuber- 
surgeon sends In his pre-operative case 1 culosis, linear interweavings, 1] creased 
find out if tuberculosis IS present, and il linear markings, hilus tuberculosis ind 
SO, if it Is ot such extent and characte! many other descriptive terms of what we 
that it would likely flare up alter gener now know to have been nothing more than 
anesthesia. The specialist in tuberculosis the shadows of normal anatomical struc- 
is less exacting, as a rule. He genera tures. These were perverted somewhat by 
feels, and occasionally ts, capable ot doin: the long exposure and prone position then 
his own interpretation. But he likes some- employed. The chief reason, however, for 
one to share the responsibility In case the the employment ol such terms Was a desire 
“oood”’ lung develops a progressive lesiol on the part ot the roentgenologist to 
alter a thoracoplastic operation has Deel hedge until such time as he could thor- 


done on his advice. The busy internist is oughly familiarize himself with the normal 
least exacting of all. He looks on us meré chest and so separate them from. the 
as another test tube. We are expected to abnormal. Dr. Giflin’s statement was as 
| 
exclude a clinical tvpe ol tuberculos S follows: 
with our plates with about the same degre« We feel that the is the cele 


ol ACCUTACS and Spe ed ads al negative V WhHICN we Can accurately ide puimonary 


Wassermann reaction CXC ludes syphilis tuberculosis. Conversely, OSItIVe CGIALNOSIS 
\\ hat has inspired this contidence whict can oiten more accurate n l¢ otner 
is being exhibited in our method of diag- methods.” 
nosis? Chiefly, | think, the long, pains- Following him in the discussion I said: 
taking and careful observation of large “We are perfectly willing to accept a nega- 
groups of tuberculous patients, both clini- — tive diagnosis of tuberculosis from x-rav plates, 
R ‘ \ M AMI RoENTGEN Ray Society, Det M M 
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found, we feel 
clinical observation is 
determine the activity or 
lesion.’ 


but in case slight changes are 


. 
a month or six weeks 
Necessa;©ry to 


ctivity of the 


This the period when the 
foolish controversy on the relative merits 
of the stethoscope and the roentgen ray 
The advocates of each were 
striving to detect the betore the 
other, and little attention was being paid 
either to the etiology or clinical steniticance 
of the shadows or altered physical signs. 
Naturally such a state of affairs could not 
exist. The American Sanatorium 
tion, realizing that many non-tuberculous 
cases were being treated in tuberculosis 
sanatoriums required that the degree of 
activity as shown by the symptoms be 
included with the clinical and roentgen 
diagnosis. This excellent move had the 
beneficent effect of creating vacancies for 
real cases of tuberculosis in institutions 
which until that time had treated chiefly 
anatomical lesions. It further had a whole- 
some etfect on both clinicians and roent- 
venologists who were too eager to be the 
first to discover the Under the 
stimulus of this move, and from an increas- 
ing knowledge of what constituted the 
upper limit of normal in roentgenographk 
shadows in the chest, the roentgenologists 
rapidly retired from the field of battle and 


non- 


was during 


Was raging. 


lesion 


Ass« ela = 


lesion. 


went back to the excellent ground work of 


Cole. We accepted the shadows described 
by him; the typical mottling of parenchy- 
mal tuberculosis as being the 
roentgen sign of tuberculosis, 
else into the discard. We were serene for a 
time in that belief, and during that period 
probably more accurate than we have been 
before or since. Then Dunham began to be 
more and more insistent that he had dis- 
covered an earlier characteristic sign. We 
were loath to accept it for we had delved 
into the unknown before and paid dearly 
for it. His proofs, however, were so definite 
that they could no longer be ignored. 
Dunham’s work would have met with 
wider acceptance more quickly but for the 
fact that most of us disregarded his 
technique and so failed to duplicate his 
results. By the time his technique and 
beliefs were generally accepted, influenza 


earliest 
and threw all 


Was Us. 


Pneumonic 


Consolidations Drcem 


| 


Having become thoroughly cony 
that the smooth homogeneous infiltration 
described by Dunham were produced 
early clinical tuberculosis, and being tur- 
ther convinced that tuberculosis behaved 
in a fatrly orthodox manner, the 
vears were 


next Tew 
a nightmare for most of us. 

| shudder when I think of the thousand 
of patients during this period on whom | 
made a di AGNOSIS ot pulmon: iry tuberculo- 
sis recent In ortgin. 


Following this period 
my belief that tuberculous and non 
culous) pulmonary 
accurately 


-tuber- 
conditions could be 


ditlerentiated practi ally 


ished. | remember 3 cases in a_ singl 
month, all with extensive consolidation 
2 of them with tubercle bacilli in the 


sputum, all returned 
as non-tuberculous. 


from sanatoriun 

Re-examin: ition of 
them showed their lungs quite normal. The 
2 sputum positive cases were, 1n all proba- 
bility, slowly 


monk iS, the 


resolving influenzal pr 


positive sputum being du 
probably to a ruptured caseous gland. The 
third Was, In. all 
unresolved pneumonta. 
With 
visit an old friend, 
lung diseases. 
when | 


case probability, 


all mv beliefs crumbling, I went t 

an eminent specialist 1 
I well remember his answet 
asked him what change, if any, his 


opinions had undergone regarding the 
diagnosis and prognosis tuberculosis. 
He said, effect: ‘“Ten yvears ago | con- 


sidered pulmonary tuberculosis one of th 
easiest of diseases to diagnose or exclude. 
| now think that it is often one of the most 
difficult since influenza has become preva- 
lent. In sputum negative cases, often tim« 
alone will decide the question. Thess 
cases | watch for a few months. Ifthere ts 
no clearing up in the roentgenogram, they 
e probably tuberculous. If they 
a they are possibly not.’ 
Unquestionably we are 
recognizing more truly 
than we ever have before. Conversely, | 
believe that the percentage of non-tuber- 
culous lesions pronounced tuberculous is 
higher than it was ten years ago. During 
the past few vears I have had the privilege 
of watching several hundred such doubtful 
They showed smooth, 


do ( lear 


and 


early tuberculosis 


now seeing 


CASeS. 


irregularly 


rounded, or fan-shaped areas of infiltration 
in the outer quadrant of one, or 


OCCASION = 


VoL. AVI, No, ¢ Resolution in Pn 
ally both uppel lobes. A second set of 
plates made within four or six weeks in- 
variably showed change the shado 
One of two things occurred. Either the 
shadow had grown noticeably fainter o1 
entirely disappeared, or it had lost 
smooth homogeneous appearance ind 
broken up Into ty plc conglomerate tuber- 
cles and 1 In certain of the cases had under- 
gone an extension tn addition. 

Several of these cases had tuber e 
bacilli in’ their sputum when first se¢ 
These cases were usually unchanged at 
the end of four six weeks. Some of ther 
showed a slicht extension: some ai sti t 
retrogression, and a few showed entire 
disappear ‘ance of the lesion. After Iie or 
oul Was not unusual to hay 


irance of the | lesion part 
ularly if the were examined 


kn owledge of the location of the pre-exist- 

A careful study of a large group Of suc 
cases Is rarely possible In private practice 
nd practically never pecs In sanato- 
riums, in that they have usually undergone 
resolution by the time they have gvained 
admission. A critical review ot f these cases 


alter the end result has been determined 


has given 


no additional iWormation 
to how we may differentiate the tubercu- 
lous from the non-tuberc ulous, at the time 
of the first examinatior 

Sanatoriun 1 physicians have shown ne 
the roentgen signs disappear incre S¢ 
even before the SVmptoms Nave ndic iter 
that such a change might be expect 
from the plates. One fact they have prove 
beyond a doubt One can never determ! 
the true tatus of a know! tuberculous 
lesion in the lungs from a single set « 


plates. Serial 


a period Oot a te\ 
months 


plates ove! 


are necessary before a prognos 
can be ventured. How much more neces- 
sary that we should assure Ourselves of 
the tuberculous nature of the lesion before 


G 
early infilt 
tuberculous, has been 
finding tubercle bacilli in the sputum of 
a number of them, a reservation of Opinior 


pronouncing it tuberculous. 
a high percentage of thes 
are 


ranting that 
ration 
proy en by 


as 


tor tour or six weeks until a second set 
of plates is made and the exte nsion, resolu- 
tion or change i 1 appearance of the shadow 
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IS determined will result In no harm to the 


patient, eranting he has been treated as 
a suspect in the meanwhil e. The internist 
and general practitioner have placed a 
heavy the shoulders 
of the roentgenologt . | feel that have 
borne that reSpONsIDILIty\ proven 
bevond a reasonable doubt the \ ilue of 
negative plates excluding clinical 
tuberculosis. 

Conversely, our duty Is just as creat In 
not pronouncing non-tuberculous lesions 
tuberculous. Certainly our reputation for 
accuracy Is not helped when the atient 
is pronounced non-tuberculous upon his 
entrance to a sanatorium a few weeks 
alter a positive diagnosis from us. [have 
known hundreds such patients denied 
employment, marriage and life insurance 
solely because they once had diagnosis 
ol tuberculosis, based entirel\ upon ques- 
tionable roentgen findings 

In addition to the above described cases 
of questionable tuberculosis we have 
through the dispensary se i of the 


University had the privilege of following 
with vearly roentgenograms man\ patients 
upon whom ther: ipeuti had 
been performed because of extensive tuber- 


ibortions 


culosis. M:; iny of these lesions inder- 
almost complete resol.utl and the 
patients after several vears “anon passed 
safely through childbirth. The lesson we 
have derived Irom a study of these cases 
s that while the indications IO! ther ipeu- 
tic abortion can often be seen on single 
set of plates, artificial sterilization should 
ot be advised until it can be seen how well 
the lesion will clear up under treatment. 
SUMMARY 

1. The earliest roentgen sign which can 
be definitely diagnosed as tuberculosis 
is the typical mottling first described by 
Cole. 

2. Pulmonary tuberculosis ¢a be 
detected an earlier stage, but the shad- 


OWS are not pathognomonic. 
3. Remarkable resolution, even to com- 
plete disappearance of a tuberculous lesion 
can take place in a very few months. 
}. While the indications for ther: peutic 
ibortion eat 1 often be seen on a set 


single 
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of chest plates, artificial sterilization should 
never be advised until a period of observa- 
tion has determined that the lesion will 
not undergo resolution. 


DISCUSSION 


Dr. J. BURNS AMBERSON, 
regard Dr. Bissell’s discussion of the funda- 
mentals of roentgen diagnosis of tuberculosis 
as very sound. | think it may be of interest to 
you if I could read a few paragraphs here 
showing the change in point of view that has 
occurred among tuberculosis men regarding the 
value of the roentgen ray. I have here a pam- 
phlet, “‘Diagnostic Standards of the National 
Tuberculosis Association,” published in 1922 
At that time, included among the minimum 


Detroit, Mich. | 


standards for the diagnosis of pulmonary 
tuberculosis, was this statement: “X-ray 
evidence of apical infiltration may be of 


importance.” 

We had a meeting of a committee last 
December to revise this pamphlet and it will 
be published within a few weeks perhaps and 
distributed widely through the country. | 
would have you note the change in point of 
view that has occurred: “It is now recognized 
that the proper taking of X-rays, preferably 
stereoscopic, IS an essential procedure in 
examination of the chest.”’ And under roentgeno- 
graphic findings, ‘Definite parenchymal 
changes are seen in nearly all instances of 
proved pulmonary tuberculosis. Absence ot 
such changes dem: inds other proof of the exist- 
ence of the disease. 

I think that speaks for itself without 
further discussion. 

Dr. Allison’s paper is on a subject in which 
I have been particularly interested. The 
changes which he illustrated here are uniquely 
the revelation of roentgen investigation. We 
were never able to appreciate them by clinical 
examination alone; there are several 
for this which I think should be berne in mind 
when the roentgen findings are to be corre- 
lated with clinical evidence. One is that, in 
spite of the resolution of these deposits as 
shown by the roentgen ray, rales 
may persist over the site of the lesion for a 
good many years. The clinician naturally was 
prone to think that if rales persist the lesion 
persists, but apparently this is not entirely 
so, at least so far can demonstrate by 
the roentgen ray. 
of these locations of marked resolution miliary 
tubercles may persist which are not visible on 


any 


reasons 


as We 


the roentgen film. Nevertheless the patient 
gets well and is able to work and he often 
continues well, although rales may be elicited 


It is possible that in some 


in his lung for years and 
remainder of his life. 

Phis resolution recognized 
quite well at other points in the body long 
We all know of the resolution of tubercles in 
peritoneum or in the larynx, so that there IS 
evidence that this type of ee the exudati 
tvpe, is not uniformly of bad 
may undergo absorptien. Coincidlen with the 
clearing of the pulmonary lesion there is an 
increase In vital capacity of the lungs which is 
practically proportionate to the extent of the 
resolution. In other words, not 
an anatomical clearing but there ts 
proportionate restitution of lung 
As a rule, demonstrable tubercles do 
persist despite extensive resolution, but they 
often become encapsulated and clinically m: 
not be of significance. 

In this connection I should like to call your 
attention to a peculiarly striking resolution of 
pulmonary lesions in children. In 
type approximating a consolidatior 
has been called splenopneumenia. The Germar 
have spoken of it as epituberculous intiltratior 
There may be a partial consolidation of a lobe 
or even of an entire lung which 
most remarkably. In all these 
nost of the adults, small residual tubercles do 
persist; and following such 
the German workers, by 
cutaneously of tuberculin, 
this tremendous inflam- 
about the central 
signs of consolidation. 


therefore, 


vears, perhaps the 


process of Was 


APO, 


Dut 


prognosis 


there ts only 
also 


functior 
some 


France this 
of lesion, 


later clears 
cases, as also 
clearing, one oft 
the 
has 


injection sub- 
been able t 
recurrence of 
reaction 
again the 
roentgen shadow, 
largely on an inflammatory reaction 
the central tubercles which may be few and 
which may persist even though the collateral 
inflammation does resolve. 

Dr. BissELL, closing. Hf may 
privilege, | should like to discuss one or twe 
points in Dr. Allison’s paper, because it Is very 
interesting. First, the question of differentia- 
tion between and the 
which we see result of influenza. 
to me there ought to be very little 
There may be some cases in which the changes 
due to influenza may mask tuberculous changes 
making it tmpossible to render an 
diagnosis as to tuberculosis, but rarely is there 
sufficient evidence upon which to make 
positive diagnosis of tuberculosis in these 
It seems to me that the essential differ- 
ential point is that tuberculosis begins in the 
periphery of the lung or well out in the paren- 
chyma, whereas the infiltration due to strepto- 
coccus infections tend to spread into the 
periphery. I am sorry that Dr. Selby, who is 
here, 


cause 
matory 
giving 


tubercle, 
Phe 
dependet 


about 


+ 


have the 


tuberculosis changes 


as a It seems 


contusion. 


egative 


Cases. 


did not discuss that phase of this paper. 
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During the War, he studied at Walter Ree | realize pertectly well that the bas esions 
at spital a large series of these influenza « es, are usually pneumonias and that the ipper 
nd it seemed to me in looking over thos« lobe lesions are in the t majority of cases 
films with him, that we could observe evidence tuberculous, but I want to gO distinctly on 
| the extension of this proc ‘ss outward from the record as saving that these cast 1¢ n the 
lus. I believe this tvp Olintection may usual oOutel quadrant ot one or both upper lobes. 
vw traced from the mediastinum outward, As regards the question, n cases Wit! emop- 
that ditlerentiation ought not to de difficult tvsis, ol how much ol this lesion we Sseé IS 
Dr. ALLISON, closing. In regard t 1) blood and how much is I xudative t pe of 
Bissell’s statement that these post-influer tuberc ulosis | am unable to say. A rap d spread 
NeumMontias should be CaS ly differentiated { ol apparently an exudat t pe ot tuber- 
tuberculosis, think that so In the Culosis occurs quite often just aiter rather 
jority of the cases, Dut I tried to m: k ( irge pulmonary hemorrh ge ; nd the esions 
lear that the lestons I described are n t clear up as the usual rule quicker tf I in 
outel quadr: nt ot one or Dbotl uppel ODeCS, exud itive tuberculosis Wiil clear up 
locatlo nere eal tuberculosis is tound | am very appreciat Ve D) on’s 
practical Qs pel cent ol the Cuses, d scussion ot our pape rs. 


DISEASES OF THE CHEST DEMONSTRATED BY 
LIT PIODOL* 


BY A. HOWARD PIRIE, M.D. 


| IPIODOL is a clear, pale vellow, heav he felt as 1f nothing had been done to him. 
4 onl. It contains per cent lodine We have injected £0 01 liprodoli with 
chemical combination with oil of poppy. no bad effects. The whole quantity must 
It is so heavy that a drop of it sinks 1 run downhill from the end of the syr ng@e 
water as quickly as a small stone. If it I so that even tf the posteriol half of both 

owed to spread on the surtace it floats. iungs were completely filled the patient 
In the body it acts similarly, that is, it would have the anterior half to breathe 
disseminates tself as an oll In the alveo with and be in no danger ot suttoc iting. 
of the lung, but a drop of lipiodol entering We have made seventy-seven injections 
a cavity containing pus or fluid sinks to the — of lipiodol into the lungs and have seen no 
bottom of that cavity and remains as bad effects in any of our cases except In one 
round celobule. It is not a hew preparatio advanced case ol bilateral tube rculosis with 
but has been tn use for more than twenty- pneumonia who was unwisely subjected to 
live years as a medicament for intramus- the injection. A roentgenogram of his chest 
cular injection, when long-continued iodine was made immediately before the injec- 
treatment was desired. It takes from two tion and it showed a small heart. During 
months to two years for the iodine to be the injection his heart failed and restora- 
ibsorbed. In the lune it does not remain tives were ineffectual. After ettorts lasting 


so long a time as it Is partly expectorated, half an hour another roentgenogram was 
but | have seen it remain for sixty-five made which showed that the heart had 
davs. It causes little inconvenience when dilated to about twice its former size 
injected into the bronchi. | spent a day showing that he had died of acute dilata- 


ind night with a volunteer who had tion of the heart. Landau has used iodine 


had this injection. During that time 41 ¢. per c.c. in oil of sesame and found it 
he did not cough and when I left him as good as lipiodol in 18 patients. Fores- 
Re t tl l y-seventh A Nhe AMEF ROENTGEN Ray Society, De t, M M 
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tier recommends the indirect injection by 
a curved cannula and the cricothyroid 
puncture. | have had no experience with 
this method since we have used direct 
bronchoscopy in all of our cases. In skilled 
hands this method has many advantages 
as the bronchioles can be emptied to a cer- 
tain degree before injecting the lipiodol. 


Also the exact part of the lung to be 
examined can be injected and the rest of 
the lung lett free. The bronchoscopic 


examination by itself is a great advantage 
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Decem 


be remembered that the lipiodol is a heavy 
oil and will run down hill only, so that the 
lung posterior t to the end of the syringe 
is the only part which receives the lipiodo 
It is for this reason that it is safe to inject 
such a large quantity. roent 
grams give an appearance as if nearly the 
whole of the lungs contained lipiodol but 
it is really only the posterior parts that 
are injected when the patient lies on his 
back. 

As soon as the bronchoscope iswithdrawt 
a roentgenogram is made with the patier 


Some 


the lipiodol in the posterior halt 
rays horizontal showing 


mit 


for ascertaining the condition of the 
Fic. 1. Liptodol injected with patient supine, showing 
genogram was taken with the patient prone and the 
is injected and does not spread by gravity to the fr 
trachea and larger bronchi. The injection 


used tn all our cases has been carried out by 


Dr. David Ballon at the Roval Victoria 
Hospital. 
The patient may or may not receive a 


hypodermic injection of morphine half an 
hour before anesthetizing the larynx with 
a 20 per cent solution of cocaine one part 
and adrenalin 1 1000 two parts. The 
patient then lies on his back and the bron- 
choscope is placed in position. The larynx, 


trachea and bronchi are examined. Before 
pushing the bronchoscope beyond the 
larynx, the trachea and bronchi are 


sprayed with the same solution to abolish 
coughing. Pus and secretion are thoroughly 
aspirated and then 10 to 40 c.c. of warm 
lipiodol are injected with a long Lukens 
bronchoscopic syringe. It is thus possible 
to inject any lobe of the lung but it must 


of the chest Tt 


how the ltptodol remat 


still supine. A lateral view is then made 
with the patient lying supine. We 
made views In many other positions but 
these two have proved to be the most 
useful. Once the otl has lined the tntertor 
of the alveoli it cannot be easily displaced 
For instance, when a normal right lowe 
lobe is injected with the patient on his 


back, the liprodol will remain in the pos- 
terior part of the lung when the patient 
lies on his face. A trace may be seen, 
ever, in the bronchioles towards the 
front but none in the alveoli as too littl 
leaves the posterior aspect for it to reach 
the alveoli of the front. The movement ot 
the lung during respiration can then be 
studied with the roentgenoscope. On cough- 
ing the lipiodol remains in the alveoli and 
little or no change in its position can be 
noted. If, 


how- 


however, the lipiodol remains in 


— 
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rhing may scattel 


lhe 

move 
this 

made 


the bronchi the act of coug 
it over the whole 
be seen on the 
beat of the heart 
flash e Xposure 
sharp picture. 


Phe amount of movement of the Itpiodol 


lipiodol Can 


with 


lungs 


screen to the 


and for reason 


must be to get 


caused by the h eart depen¢ Is on the dis- 
tance of the lipiodol f rom the heart. If it ts 
near It moves, if It Is far away the move- 


ment is not seen. Thus tn roentg 
some lipiodol is stationary 


with the heart. 


and be its 


| 

a joe 

| ition ol the ipiodol takes place 
first by coughing, thus clearing the bronch 
and bat the alveolt retain the 
lipiodol for days or wee “a | have sec 
present for more than two months afte 
Injection. As it Is disappearing It gives 
appearance ver) like advanced tuberculo- 


sis. Its position, however, Is not that o 
tuberculosis. | have been deceived by it 
and given a report of tuberculosis till | 
found that lipiodol had been injected 
month previous! 

Bronchiectasis is not easily diagnosed 
clinically or roentgenologically. It 1s there- 
fore fortunate that lipiodol gives an abso- 


lutely characteristic pict ure of this disease 


The dilated bronchioles | become filled up 


Chest Demonstrated by Lipiodol 


in their proximal parts. The lipiodol does 
not reach their terminal parts probably 
because they already full. The result 
is that the lipiodol stops short in a dilated 
bronchiole giving a club-shaped end, or it 
may be convex or pointed depending on 
the shape of the space into which it flows. 
lhe picture of bronchiectasis, as demon- 
strated with lipiodol, 


are 


is harac teristic 


that when once seen It is easily recognized 

gain. Bronchiectasis overlapped by the 
of the heart ts espe clally uncharac- 
teristic in the roentgenogram unless iptodol 


Same 


iS 


its use the disease IS 


IS used, but with 
easily made evident. 


\ case of Immediately 
altel ( f liprodol may present an 
appearan like 1. bunch of [ s. Other 
cases give an appearance of branching 
short rods with club-shaped or 
pointed ends. As the lipiodol disappears 


ifter a tew davs the proximal! parts ol the 


rods disappear and drops of lipiodol | rem: 


in the dilated bronchioles until the last 
drop disappe: irs in about two mot ths. 
[ven then some lipiodol may be seen in 
the alveolt. 

lung Abscess. | ipiodol will not enter 


an abscess except under certain circum- 


stances. Some of these are as follows: 
If the abscess is toward the front of the 
chest and the injection is made with the 


“om 
L 
- 
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patient supine the lipiodol will flow towards 
the back and will not run uphill to the 
front. If the abscess does not communicate 
with a bronchus or bronchiole the lipiodol 
will not enter it. If the already 
quite full of pus no lipiodol will enter it 
unless its opening tnto the bronchus ts 
large. Lipiodol, although much heavier 
than pus, will not flow through an opening 
smaller than about 3 mm. This is well 
seen in bronchiectasis where the lipiodo! 
stops short in the bronchioles and does not 
reach the alveollt. 


abscess ts 
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Sharpe and Peterson have lately report: 
that after injection of lipiodol Into the 
spinal canal the lipiodol was found lat 
encapsulated in On the 
hand, tn our experience Injection 
liprodol into the lungs has been followe 
by complete disappearance of the drug 
two months or We are 
think it has a_ beneticial 
effect rather than the reverse. 
We injected lipiodol in 
miliary tuberculosis but 
information. 


+ 


adhestons. 
own 


inclined 
therapeut 


less. 


one 


vot no turthe 


Fic. 4. Taken two hours later than Figure 2. 


Lung abscess 
our experience, 
by ne 


and new growth have, in 
been indicated by liptodol 
rather than by positive evi- 
dence; that is to say, the lipiodol avoided 
the area of abscess or tumor and entered 
the surrounding lung. 


cvative 


Cavities due to tuberculosis being empty 
and freely communicating with the bronchi 
are easily injected with lipiodol, but this 
is an unnecessary use to make of liptodol 
as thev can be diagnosed without it. We 
have Injected cases of tuberculous cavities 
without any untoward result. Cottenot, 
however, has reported this year that in 4 
progressive tuberculosis of the 
lungs, exacerbation followed and 2 died 
after use of liptodol. He concludes that 
lipiodol should not be used in progressive 
tuberculosis. 


While 


cases ol 


mentioning dangers of lipiodol, 


Fic. 5. Taken twenty-four hours later than Figure 
Stenosis of the trachea and bronchi « 
be shown by lipiodol. Stenosis should 
looked for as a sign of erowth. 
physical conditions of capillarity 
gravity must be kept in mind before dia 
nosing stenosis. The descent. of liprod 
down the bronchioles can be imitated wit! 
glass tube. Ifa glass tube is made taperi: 
to a fine point and closed at the point ai 
filled with water to represent a bronchtiec- 
tatic bronchiole full of pus or secretion and 
lipiodol is poured down it, the drug 


| ak 


new 


sinks 
through the water till reaches a lume 
inside the tube of about 3 mm. and there 
it stops with a convex lower margin. Thus 


in bronchiectasis where the 


are full of secretion the liprodol stops 
short and does not reach the terminatio1 
of the bronchiole. 

Atter demon- 


thoracoplasty we have 


af | 
d 


strated large bronchiectatic dilatations 
which when filled with lipiodo! look LI 
abscesses. One consider ib 

larger than a hen’s egg. When roentgeno- 
craphed before Injection no trace of this 
dilatation 
information from roentgen examinatior 
in a case of thoracoplasty due to the dens« 


such Was 


Was vistble. One vets So little 


appearance of the collapsed lung alor 
with thickened pleura, that lipiodol 
showing the 
a valuable aid for devising im- 


bronchiectasis and cavities 


present Is 


provement In technique in the operats 
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Indications for use of lipiodol are: Sus- 


pected bronchiectasis; suspected tubercu- 
losis when tubercle bacilli cannot be found 
In sputum; after thoracoplasty, when the 
patient ts not doing well; for demarcation of 
the diaphragm when the diaphragm ts invisi- 
ble in suspected subdiaphragmatic abscess; 
for exclusion of bronchiectasis before per- 
forming thoracoplasty; for localization of a 
known abscess; for stenosis; for demonstra- 
tion of \ Itv; for broncho- 
pleural fistula; for foreign 
the negative diagnosis of bronchiectasis. 


a tuberculous ca 
bodies, and for 


Fic. 6. 


tken seven d {ter ire 2 


of thoracoplasty. It also helps with 

prognosis. More complete rib removal 

thoracoplasty seems to be indicated fron 
the roentgen appearance as so often un- 
collapsed lung is visible. When a 
cavity 1s demonstrated after thoracoplast 
it might be 
collapse the lung further. 


large 


advisable to operate 


CONCLUSIONS 


Roentgen examination after the injec- 
tion of lipiodol gives pathognomonk 
picture in bronchiectasis; 50 c.c. have beet 
injected with the patient in supine positiot 
with no bad effect. The after-effects of 
thoracoplasty can best be studied by the 
use of liptodol. In skilled hands broncho- 
scopic Injection of lipiodol is the best 
method. 


Fic. 7. Taken twenty-one days later than I © 2 
The veoll hold the liprodol | ngest Aft 
the rance Is like tubs 


ABSTRACT OF DISCUSSION 


Dr. Srewart (New York) emphasized very 
strongly the importance of marking the 
lipiodol injections under bronchoscopic con- 
trol. There should be a spiral on the end of 
the bronchoscope which is inserted into any 


and the 


bronchus. 


bronchus from which pus ts exuding, 
made directly into that 
Phere is always edema 


injection 
the mouth ol 


the involved bronchus or bronchi and it is 
only by the use of the bronchoscope that fill- 
ing of the involved area can be assured. Dr. 
Stewart said that he had found the use of 
two fluoroscopic outfits at right angles to each 
other as originally used by Dr. Manges of 
great use in guiding the bronchoscopist in 


injecting the proper amount of lipiodol. It ts 
important not to inject too much since it 
fill the alveoli so that they overlap each 


may 
other 


4 
(4 


and simulate the appearance of cavity when 
there is none present. His experience indicated 
that 5 c.c. is enough for any one bronchus. 
Dr. Harrunc (Chicago) stated 
that he had been working with Dr. Hedblom 
who uses the subglottic method. With the 
patient in a sitting position the neck is anes- 
thetized, incision made and the injection 
performed with the patient sitting. The body 
is rotated to the side on which the pathology 
is thought to be located and films are made 
in the upright and oblique positions. He 
stated that they had had quite a number of 
with satistactory 


cases ver\ results by this 
method. 
Dr. CHarces Waters (Baltimore) asked 


about the toxicity of the drug. He stated that 
work formerly reported by Drs. Rowntree, 
Jones and himself upon the intravenous injec- 
tion of iodoform in oil had shown that iodine 
is excreted through the kidneys in such quan- 
tities as to produce fatal nephritis in dogs. 
He cited work in which it had been stated that 
red blood cells and albumin were found in the 
urine after injection of lipiodol. 


Dr. H. K. Pancoast (Philadelphia) said 
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EMBER, 


that it is not difficult to withdraw the lipiod 
after examination if the bronchoscopic metho¢ 
described by Dr. Stewart is used. 

He emphasized Dr. Pirie’s statement that 
lipiodol may adhere to the alveoli after it 
has worked tts way into them and give an 
appearance of a new lesion beyond the real 
area of pathology. He also emphasized the 
importance of not injecting too much lipiodol 
which may result in production of shadows 
simulating cavities. 

Dr. Pirie, in closing, stated that he thought 
5 c.c. as recommended by Dr. Stewart an in- 
sufficient amount. In reply to Dr. Waters he 
said that they had found a little todine 
the urine in some cases but no blood not 
other evidences of toxicity. 

Phe danger of mistaking areas 
lipiodol remains for some time for rf 
tuberculous infiltration he said could be over- 

by attention to the history and to the 
following points: the lipiodol is seen nearer 
the mediastinal portion of the lungs rathes 
than in the peripheral portions; it is especially 
absent from the upper portion of the lungs 
where we expect to see tuberculous infiltrations. 


| 


In 


come 
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THE MEASUREMENT OF THE LIVER BY MEANS OF 
ROENTGEN RAYS BASED UPON A STUDY 
OF 502 SUBJECTS* 


BY E. 


PHILADELPHIA, 


jee importance of determining the size, 
outline, and position of the liver ts indi- 
cated by the fact that in every physical 
examination of a patient, the physician 
tries to determine these factors by pal- 
pation and percussion. The variation in 
the size of the liver has a very important 
bearing upon diagnosis, especially in dis- 
eases of the chest and the abdomen. Just as 
the teleroentgenogram has been found 
more accurate in outlining the heart than 
percussion, so | am sure that the Potter- 
Bucky diaphragm technique will permit 
a more accurate outline of the liver than 
can be determined by any other means. If 
it is important to determine the outline of 
the liver at all, it is important to determine 
it accurately. 

* Read at the Twenty- 


PFAHLER, 


eventh Annual Meeting, AMERICAN ROENTGEN Ray SOCIETY 


M.D. 


-ENNSYLVANIA 


For many years in my routine reports 
upon gastrointestinal studies, I have called 
attention to any gross enlargement of the 
liver. My judgment on these enlargements 
was based entirely upon my _ personal 
experience, and the general impression of 
the relative size as compared with what | 
believed to be normal, just as one makes the 
observation that a certain man has a large 

without knowing accurately 
large any man’s nose should be. 

No accurate roentgenological measure- 
ments seem to have been made previously 
to indicate what measurements may be 
accepted as standard or what may be con- 
sidered even relatively normal. Therefore, 
with the hope of determining the practical! 
value of such measurements and with the 
, Detroit, 


nose how 


Mich., 
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hope of establishing at least a relatively all instances, include the entire live # both 
normal standard, | have been making rou- kidneys, and the spleen. 

tine measurements in every abdomina The tube is centered over the ensiform 


examination in my private laboratory, and cartilage, at a target film distance of 24 
have had made at two of the hospitals inches. It must be admitted that at this 
Medico-Chirurgical and the Polvelinic distance there will be some inaccuracy due 


N liver. Ne domi yt to exaggeration according to the thickness 

ot the patient but one Is surprised it the 

Hospitals, of the Post-Graduate Medical slight difference that this makes in the 
School of the University of Pennsylvania figures. A slight allowance will have to be 


with which | am connected made, therefore, in a very thick patient. 


examinations upon subjects who are 
veneral good health, but who came to our 
clinics because of some minor accident sucl 
as a broken W rist, O! ankle, etc. | rom this 
group | believed | could obtain a more 
accurate estimate of the normal for various 
ages, height, weight, ind thickness thar 
could be obtained from a study of anv group 
of students or nurses who would be like 
to show much less variation. 

For the technical work on these norma 
subjects | am indebted to the technicians, 
Miss Confer and Miss Gillespie, and espe- 
cially to Dr. Jacob ( ohen, one ol our post- 
oraduate students who made a record fo 
me of 276 subjects. 


HNIQt ( 3. IVeT showing moder ite enl reement 
| bladder disease. Note that the enl gement ywward 
For these measurements the subject ts nd would not be detected by anv phvsical 
placed in the supine posture upon a Potter- 
sucky diaphragm. A 14” X17” film nn Only the right lobe is usually clearly 
a double screen cassette is placed cross- demonstrable, but since the enlargement 
wise so that the lower border will include in this lobe enters chiefly into a diagnosis, 


about 1 inch of the upper border of the the determination of Its size will be most 
crest of the illum. This will, in practically important. 


J \ 
a 
ox 
j 
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Two measurements of the liver shadow 
are taken; one is the “length” which ts 
measured from the highest point of the 
upper border to the lowest border of the tip 
of the right lobe; the second measurement Is 
the “‘thickness”’ which ts measured from 
the upper border to the lower border tn an 
oblique direction—1in a direction that would 
be considered the thickness if one were to 
lay the lower border on a horizontal plane. 

With regard to the patient we record the 
sex, age, height, weight, and the abdominal! 
thickness. The thickness of the abdomen is 
measured on a level with 
cartilage. 

This report includes a study of 502 sub- 
jects; 324 of these I have classed as normal 
with regard to the liver, since their symp- 
toms indicated no pathological condition 
that could be expected to affect the liver. 
We will analyze them, therefore, with 
regard to sex, age, height, weight, and 
abdominal thickness. In 324 healthy sub- 
jects studied, the average length of the 
shadow of the right lobe of the liver was 
found to be 21.3 cm. and the average thick- 
ness was 12.8 cm. 

Sex. The average length of the shadow 
of the liver in adult females was 21.2 
cm. and the average thickness was 12.9 cm. 
In males, the average length was 21.4 cm. 
and the thickness 12.8 cm. There ts, there- 
fore, no appreciable difference in the nor- 
mal as affected by sex. 

Age. Under this heading, | have made 
a classification in decades from twenty to 
seventy vears of age. There were only a few 
normal subjects below twenty 
seventy vears. 


the ensiform 


or abov 


MEASUREMENTS ACCORDING TO AGI 


Age, Liver Length, Liver Thickness, 
Years Cm. Cm. 
20-30 25.3 12.6 
30-40 21.3 12.8 
40-50 22.1 12.6 
50-00 21.2 
60-70 ca. 7 


[It will be seen, therefore, that during 
adult life, age in itself has no appreciable 
influence upon the size of the shadows of 
the liver. 

Height. The effect of height was studied 
by comparing the measurements in the 
normal subjects by inches from 5 feet to 
6 feet. 
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MEASUREMENTS ACCORDING TO HEIGHI 


Length, Phickne 
Height (m 
5 feet 1 inch 20.4 
5 feet 2 inches 20.1 [3:4 
5 feet 3 inches 21.4 
5 feet 4 Inches 22.3 12.3 
5 teet 5 inches 20.58 12:4 
teet 6 inches 20.5 I 
3 feet 7 inches 12.6 
5 teet 8 inches 21.5 13.8 
5 feet 9g tnches 21.4 12.7 
5 teet 10 Inches 23.2 12.6 
5 feet 11 inches 22.3 13 
© fect O Inches 22.0 12.0 


It will be seen that the height In norma 
adults influences the size of the liver 
slightly in length but not more than 2 cm., 
and not at all in thickness. 

Weight. The effect of weight has bee: 
considered in gradations of ten pounds 
from ninety to two hundred. 


MEASUREMENTS ACCORDING TO WEIGHI 


Weight, Liver Length, Liver Thick 
Lb. Con 
QgQo- too 20. 7 2 3 
20.6 12.4 
110-120 20.3 
120-130 I } 
130-140 I 3 
140-150 20.8 I ‘ 
150-100 I 
160-170 21.4 12 
at ..7 12 
150-190 22.4 I 
2 


IQO-225 


tv 


It will be seen that weight has a little 
influence on the size of the liver, especia 
above 150 pounds. There is more increas¢ 
above the weight of 190 than below. This 
group above 190 are doubtfully normal, 
though they seemed to be healthy and had 
no complaints. 

Thickness of the Body. The thickness 


ot the body as measured on a level with 


the ensiform cartilage was studied in 
gradations of 5 cm. 
Chickness of Length Thickness, 
Body, Cm. Cm. 
15-20 20.4 I2.4 
20-25 23.2 10.2 
25-30 21.1 14.0 


It can be seen that the thickness of th 
body does not cause much variation as 
compared with the general average. 

As one views these figures as a whole one 
is impressed with the slight variation in 
the size of the liver in normal,-or rather 


healthy subjects. It is true that a very 


thick patient will give some increased 
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Nal 5-2 144 
Male 18-26 9 

Maile 2¢ 36 5 3 
? Nake 1 5—2¢ 
Male ( ( 
Mal 
(x ( ) 
( 7 ( 
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shadow due to exaggeration because ol 
nearness Of the top surtace of the livet 
2& mn. focal plate distance, Dut when oO 
compares this genera averagvce 
measurements In patients of 15 to 20 CI 
body thickness with those of 25 to 30 « 
we find an increase Of only I cm. 1n tengt!l 

and 2 cm. © thickness. It then becomes 
cleal that one can utitize the general aver- 
age for comparison with the abnorm 
While neither sex, age, weight, height, « 
body thickness individually iffects the 
size ol the liver, It is true that a big patte 
has a larger livel than a little one, uslil 
the term “big and ‘little in the venel 
sense. 

It is entirely practical, therefore, to cor 
sider the average normal length of the liver 
shadow as 21.2 Cm. with the normal limits 

) 
of approximately 18 to 22 cm., and the 
average thickness 12.8 cm., with the nor- 
mal limits of approximately 10 to I4 cm. 
When the measurements extend beyond 
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these normal tigures, an explanation shouk 
Dd found. A large patient may go bove, 
nd asma patient mav go below. | have 
ippended two tables of normal records, 


and 11), and one 
patients with abdominal SVmptoms 


Tables 1 made trom 


lable 
111), recorded in the order which they 
were taken, so that the reader may see the 
arlations as they cccur. 

Ina review of these records of patients 
with abdominal symptoms, we at once sec 


that many conditions are associated with 
enlarged liver. Slight enlargement is found 
in connection with intestinal stasis, as one 
would expect. In many cases, there 


enlargement 


IS also 
associated with gall-bladder 
The greatest enlargements have 
found 
blood 


carcinoma. 


qgisease, 


been cardiac 


with 
diseases ind 


associated 
disease, metastatk 
The various causes of enlarge- 
ment of the liver have already been deter- 
mined by clinicians and pathologists, but 


we have in our hands a far more accurat 
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TABLE 
STUDY OF SUBJECTS SUPPOSEDLY NORMAI 
Body Liver 
Age, Weight Thick- | | Thick- 
No Sex Dat Height ength, Remark 
Ye irs Lb ness Cm ness, 
(Cm 
ile 3 260 140 5 20 6 Normal 
106 Femak 3- g- 26 26 127 23.0 201 127 Normal 
107 Male 3-10-26 24 135 2 27 20 1 12.9 Normal 
1Os Femak 3-10-2060 52 [41 5 20.4 IQ. 5 11.8 Normal 
Male 3- &-26 14 214 31.2 20. 5 12.8 Normal 
110 ~Femak 3-10-26 14 21.0 23 2 12.9 Normal 
111 Male 3-10-20 26 125 5 3 20 4 21.8 12.4 Normal! 
112) Male 3-10-20 37 225 11 24 23.8 3.2 Normal 
113) Female 3-10-26 38 21.4 12.4 Normal 
114 Mak 3-10-20 17 71 5 7 9.2 24.1 11.6 Normal 
115. Male 3-10-26 66 140 a Q QO. 4 11.9 Normal 
116 Male 3-10-26 145 23 22.0 3.0 Normal 
Mal 3-10-26 136 3 oO 20.6 Normal 
Male +3 105 ] ) 1.5 13.6 Normal 
119 Female 1-26 64 160 21.0 20.2 16 Normal 
120 Male 26 60 152 6 2 5 1.9 Normal 
121 Male 26 52 140 0.4 14.1 Normal 
122) Mal 2 26 15 124 ( >. 2 13 Normal 
23 Fen 2 26 10 157 5 3 Ig. 20.5 10.2 Norn 
24 M 2 2¢ 52 160 2 9.3 Normal 
125 Mal 2-20 51 127 4 2 20.0 20 2.4 Normal 
26 Femal 58 162 2 20 8 23.0 26 Normal 
«Fe le 2-26 47 155 23.2 23.5 Normal 
128 Fe 2 2-206 10 140 5 7 21.7 Nort | 
129) 2— 2-26 2 1Qo 32 23.4 Normal 
130.) Fe 2— 2-26 21 127 16.8 1Q.2 t2.2 Normal 
131 Mak 2¢ 11 130 10 23.3 12 3 Normal 
132 Mak 2— 2-26 38 133 8.5 23.9 16.0 Normal 
133 M 2 26 37 5 20.0 24.0 16.6 Normal 
means of making these measurements large patient is likely to have a ro 
than ever before. If we make these records — liver than a small subject. 
carefully, the relation to various diseases 1. The importance of determining thé 


can be determined. | have seen a number of 
cases in which the enlargement was chiefl, 
or entirely upward. Such enlargement can- 
not be determined by ordinary physical 
signs, and we may find in the future that 
such upward enlargement may have some 
special sienificance. 


SUMMARY 


1. An accurate record of the size and 
position of the liver can and should be 
made as a routine in every abdominal 
examination, by means of the Potter- 
Bucky diaphragm technique. 

2. The average length of the right lobe 
of the liver is 21.3 cm., and the average 
thickness is 12.8 cm. 

2. Sex, age, height, weight, and abdom- 
inal thickness individually make little 
difference tn the size of the liver, but a 


size of the liver has long been recognized, 


but with this more accurate means of 
measurement now available, it is. 

that such information will be in create! 
demand. 

DISCUSSION, ABRIDGED AND ABSTRACTED 


Dr. Wittiam H. Srewarr, New York ¢ 


[ think we are indebted to Dr. Pfahler f 
some definite basis to work on on Cl 
enlargement. It has been quite customary, at 
least, with me, to say that the liver is a litth 


large, and usually the physician or the surgeor 
who refers the case replies, “What do 
mean by enlargement?” estal 
of normal in SIX 
cases we can readily give the information 
he desires. It 1s therefore constructive work. 
Of course there ts a chance for considerabl 


error. | would like to ask Dr. Pfahler whe 


Having tbl 


live 


some sort or hundre¢ 


} + 
Lil« 


+ 


+ 


Chel 


he placed very much importance on his hori- 
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PSSUMC, SO as to do th MOSS SK Dr. Pfahler i he has « One any Measure- 
( feeration, | sO Tt t mucl ents the spleen an C Could the 
| cr det | S the t MDINCATION ol Nis tables embpod aisO 
On the abdomer Ork the spleen, We re so ofte called 
spoke Work the gall-bladd ‘PON ascertain Whether the splec Is 
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Dr. R. R. Newe ct, San Francisco. I agree 
that we ought to pay some attention to the 
size of the largest gland in the body and the 
one with the most complex function, and I do 
agree that sizes of lesions and sizes of organs 
ought to be in centimeters and not in indefinite 
terms. 

[ am somewhat puzzled at the apparent 
failure to correlate the size of the liver with 
the size of the body. It seems to me that I 
am entitled to a liver twice as heavy as a man 
who is only half my size. 

I would like to see Dr. Pfahler’s normal 
material worked over by statistical methods. 
It might vield correlations that one doesn’t 
suspect from a table of measurements. 

Dr. W. O. Upson, Battle Creek, Mich. The 
subject of the measurement of the liver is ot 
unusual interest. I would like to ask Dr. 
Pfahler why he prefers the posterior position 
for the patient. Is there any difficulty in 
outlining the liver in all cases? If there its, 
has he attempted to inject the colon with some 
powder that would be apt to show the lower 
border? Another question would be, have you 
made any estimates by the measurement of 
the volume of the liver as was done by Bardeen 
on the heart? 

Dr. D. Carry, Tacoma, Wash., asked 
Dr. Pfahler if it would not be better to make 
the roentgenograms with the tube at a distance 
of 6 feet in order to compensate tor the curve 
of the Potter-Bucky diaphragm and to elimi- 
nate distortion. 

Dr. PFAHLER, closing. I, of course, haven't 
solved all of these problems; I haven't at- 
tempted to. There will be errors found; there 
will be enlargements found that will not be 


recognized by the roentgen ray. If you take 
into account the long and short diameter, 


vou will probably find some variation in one 
of those two, and I believe that if vou will take 
account of these measurements, as I have 
done, you will find that it will connect up 
with disease and the clinician will get some 
value out of it. Much remains to be told in the 
future. 


The Measurement of the Liver by 


Means ot Roentgen Ravs Drcempt 


As to the exaggeration of the shadow due t 
the curve of the Potter-Bucky 
that curve was made 
of the body; that reason, at least, 
for its being curved in that way, it fits the 
ordinary body curve. The point is that we 
have checked this up in all those condition 
with the normal and you will see that the 
normal does not vary greatly, but only mod 
erately, and | suspect that when we once get 
it checked up thoroughly it will vary even less, 
it will come nearer the average, and that, | 
think, is the important thing that we must keep 
in mind. 

I did not measure the spleen. I think if vou 
wanted to measure the spleen in this work, 
vou would probably have to make your expo- 
sure a little less than when 


diaphragm, 
because of the curve 


one 


vou are working 
with the liver, because the amount of exposurt 
that will bring out the borders of the liver 
certainly Is very apt to over-expose the norma 
spleen. If you have an enlarged spleen it wi 
show, but that region will rather 
overshadow it and the spleen was not show 
routinely tn these films; therefore, | tgnored it 

I may be wrong, but I got the tmpressior 
that we could do this more uniformly ane 
conveniently if we allowed the patient to Le 
on his back, and it seems to work, as checkec 
up by the control tables. 

Was there any question | overlooked ? 

Dr. Case. Did 
scopically ? 

Dr. PraHter. No. Instead of making this 
a very special examination, my idea was that 
we ought to take note of this in our routine 
examinations, whether it be kidney, gastro- 
intestinal or gall-bladder studies, and if we 
do it in that way we will make it practi 
For that reason this is not a I 
examination; therefore, | did not go to ; 
greater distance in order to get less exaggera- 
tion. We are working under our routine, 
normal conditions, and my plea to you is to 
make a report on what you find under those 
normal working conditions without 


gas about 


vou trv doing it thuoro- 


special liver 


adding 


extra expense in your work, or extra labor. 


BY JOHN 
HAVERHI 
search of the literature of the last 


A eight vears reveals the fact that only 
three articles have appeared during that 
time dealing with metastasis in carcinoma 
of the prostate. Two ot these deal entirely 
with therapy. The third, a most excellent 
one, deals with the statistics of the meta- 
stasis and their location, and also, to some 
extent, with the differentia 
diagnosis from Paget’s disease of the bones, 


diagne SIS, 


Fic. 1. Taken January 13, 1924. Note the involvement 
of the right iltum shown by the general mottled 
ippearance due to miliary metastasis extending 
through ae ilso the inere sed density In the reg 


involving both the ilrum 
There ire 
areas of decreased density in the 


of the right pubic bone. 


of the right sacroiliac yornt, 


ind sacrum at that point. a few miliary 


scending ramu 


and also with the treatment by roentgen 
rays and radium. | am much indebted 
to this article by Bumpus,! and I take the 
liberty of quoting his statistics. 

Out of 228 patients with carcinoma of 
the prostate who examined roent- 
genographically, 69 showed metastasis. 
There were 10 cases showing metastasis 
in the pelvis, 40 metsstasis In 
the spine, 8 in the lungs, 8 In the ribs, and 
in the femurs. He remarks 
“that if the spine, the pelvis and the 


were 


showed 


very well 


METASTASIS IN CARCINOMA OF 
REPORT OF A CASE SHOWING EARLY AND LATE 
CHANGES 


SPROULL, 


PROSTATE, WITH 


M.D. 
ACHUSETTS 


are examined by 
routinely all of diseased 
prostate suspected of being malignant, 
a negligible number of cases of metastasis 
will remain undiscovered. 

“It does not seem necessary to examine 
the chest as a routine procedure since 
metastasis to the lungs alone probably 
never occurs in these cases.” 

Bumpus also states that probably one- 


femurs 
ray 


the roentgen 


Cases 


Taken one 


treas of decrea 


rings of increased density « 


Figure I The 
irrounded by 


well seen In 


later thar 


sed density 


month 

| 
miliary 
in now be 
the right 


region ofl sacroiliac 


right 


right thum, the 
the region of the 
descending ramus of the pubts. 


the 


yornt, icetabulum nd the 


third of the patients with carcinoma of 
the prostate will be found to have meta- 
stasis In the bones and the great majority 
of these will be in the pelvis, the spine 
and the femurs. 

Metastasis in carcinoma of the prostate 
is essentially a disease of bone destruc- 
tion associated with new bone formation. 
It belongs to the tvpe of malignant bone 
changes showing principally osteoblastic 
changes although the destructive process 
is well seen at times. 


It seems that the destructive process 


> 
a 


Fic. 3. Taken one month 


later than Figure 2 and 
two months later than Figure 1 with which it should 
be contrasted. The areas of destruction in the ilium 


are now larger tn size. In the center of the left ilium 


may be seen four or five small 


density evidently the 
on the left side 


previously shown on the right side. 


first evidence of 


areas of incre ised 


metastasis 
. All of the pathological changes have 


Fic. 4. Taken one year 
plastic ippearance 
of the lumbar spine. Some 


surrounded by 
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ar 

seen, but the whole gene ral survey Is that o 
density showing the osteoblastic type of bone cl 
predominating. At this time the patient was cont 
to bed all the time 


ones were taken with a small portable machine 


ifter Figure 3. Note the hy 
areas of decreased der 
eas of tncreased density may | 


St 


ind this film and all subsea 


Fic. 5. Taken five months after Figure 4. All of the 
bones of the pelvis and the lumbar spine are involved. 
Che processes of coincident osseous destruction and 
bone formation can be easily seen in the right ilium 
and throughout the sacrum. The upper extremities 


of both femurs were involved but do not show well 
in the re production. 


Fic. 6. One week later than 


yrocesses as Figure 


obturator foramen. 


Figure 5. Shows same 
. Note the spur formation in the 


pet 


of both tha and also of the bodi« 


566 Dacaus 
> 
y 
> 
4 iby, 


the Prostate 


Fic (). Right shoulder girdle. Note the marked nvolve | IG. 10. Left shoulder girdle. There S nvolvement 


ment of the clavicle, scapul nd upper end an the left clavicle, scapula and upper end an yer 


upper two-thirds of shatt of the humeru two-thirds of the shaft of the left humerus 


You. NVI, Metastasis in Carcinoma of 56 
> 
d 
Ny 
4 
7 
>. The dorsal spine how gene! 
incre ( n density throughout. N re There are many re {4 
destruction could be mace out I} tat De seer n manv of the ribs nad it « forms to the 
without Potter-B ICKY ad na cl 1 teristic type of coincident ne d tructtol 
the better bone det | s the re nt of thre l d bone production 
Bucky might have show: re of destruct 
The hyperplastic change nthe bodtes of the erteD 
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proceeds at such a slow rate that nature 
has time to throw up a bulwarkof defense 
in the form of markedly condensed new 
bone tissues. This results in the charac- 
teristic appearances, SO well described by 
many 
sity 

areas ol 
tion 
see 


writers, of areas of decreased den- 
bone destruction) surrounded by 
increased density (bone produc- 

However, it is not always easy to 
macroscopically the area of 
destruction as the hyperplastic bone 
duction seems 


bone 
Dro- 


at times to overshadow it, 


Fic. 11. Shows lower third of both humeri and upper: 
two-thirds of both bones of both forearms. There is 
no evidence of metastasis in these bones. 


and the general macroscopic appearance, 
as shown in theaccompanying illustrations, 
is largely that of bone condensation. 

No doubt on microscopic examination all 
cases would show the typical area of cen- 
tral destruction surrounded by the 
area of hyperplastic bone production. 
This hyperplastic bone production gives 
rise to the resemblance to Paget’s disease 
of the bones and at times this disease may 
have to be differentiated. 

However, Bumpus again points out that 
in Paget’s disease affecting the spine, the 
bodies of the lumbar vertebrae are widened 
and flattened, while in malignant condi- 
tions there ts little, if any, change in the 
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shape of the vertebrae. Bumpus quot 
Carman and Garrick,? who state th 
“if the skull shows the pathognomo! 
is, thick 
ening and density of the inner table an 
the finely porous outer table with scattere: 
nodules of bone over the vault, the dia 
nosis of Paget’s disease Is certain.” 

So that in cases of doubt regarding thi 
nature of the pathological process betwee 
metastasis from 


changes of Paget’s disease, that ts, 


prostatic carcinoma 
Paget’s disease ot the bones, the POC ntve 


Fic. 12. Shows third of the 
hand. Chere 


bones. 


lowe 


bones of the 
forearm, the left 
evidence of metastasis in these 
Fic. 13. Bones of the lower third of the right for 
right carpus and hand show no « 


carpus and 


vidence ot met 


examination of the skull, if negative, would 
be a deciding factor in favor of meta- 
from carcinoma of the prostate. 

The following case is deemed worthy 
of reporting because opportunity was 
afforded to show by roentgen examination 
the early metastasis and to show by a later 
examination the extent and character 
of the metastasis just before the patient’s 


Stasis 


death. The first roentgenograms were 
taken under excellent conditions with 


| 
| 
4 \ 
© 


Vletastasis in inoma of the Prostate 


all the facilities of a modern roentgen a small portable apparatus in the patient’s 

| | | % 
laboratory: the later ones were taken with nome, when the examination had to be 
more or less restricted on account of the 


sufferings of the patient. 


CASE REPORT 


the ICLIO! tne rignt | 
I t ll of the sacrun ‘ ths 
Watiol 
Fo the past two me t thie 
qd dadown the inst the t 
| ; ; + + 
| SPCUS O1 req ue I ) i \ 
t night the past s put 
oticed ra i! ) ) . rine 
qt Ot Clg 
\ oentgen examinat ci cn 
+ | fir y + 
A su sequent complete p SIC ( mination 
iced to reveal any disease except in the pros- 
tate gland. Rectal exam tio t 1« 
finger revealed a very large, hard. nod 


Irregular prostate. 

he urine was clear, amber in color, acid in 
reaction, ind showed no pus, ylood or albumin. 
lhe patient said he had no difficulty in re card 
to urination other than a little increased fre- 
quency. The patient lived 
tter the time of the first examination, and 


during that trme he became greativ emac lated, 


eirgnteen months 


very anemic and developed complete paraplegia 


Fic. 14. Lower two-thirds of botl femurs and upp 
| TI mI ‘ter in n } > 
halves of both tibiae ind tibulac how no evidence complete SPHINCTELIC ence. 
metastasis t Is interesting to note that the early 


Fic. 15. Lower two-thirds of both tibtae and fibul G. 16. Skull. No evidence of metasta could be mad 
ind bone Sot the tarsi show no evidence ol metastas rut | S¢ ful in ditte rentiation trom Pp get's d Scast 
Note the extreme bone itrophy present in the femurs, the bones 


tibiae and fibulae and tarsal bone 
At this time of roentgen examination the patient had 


been para legic for a long time. Conti isting the bone netastasis was contined to the right half ol the 
of the lower and upper extremities shows well the | 

ICINIS. 
presence of extreme bone atrophy in the lower rl . 
extremities and its absence in the bones of the upper le late metastasis as shown by the tllus- 


rations involved: (1) all of the bones of the 


extremities 


Vor, XVI, No. 509 
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Prostate 


Ol the 


OL The cranium sho 
nee Ol metastasis. 
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2) the eads and upper parts of shalts 
i the te irs; (3 Lot the bodies of the lum- 
Mur Spine; }) nearly all of the ribs: 5) bDotl 
( oth scapulae; the heads 

ad uppe es of the shatts of both humetr 

the dorsal showed UNLLOIN - 
caensit which Was Suggestive, Dut 
not SoluTeL\ ch tracteristic of metastasis. 

[t is also interesting to note that no metastasis 
Was present in the lower extremities below th 
upper third of the shatts of the femurs. 

n the upper extremities no metastasis was 
present below tl junction of the middle na 


ot the humert. 


shatts 


ris 


us 


post mortem exvaminat 
permission tor even a part 


retused, 


ind treatment of ¢ 
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ROENTGEN 


\ IQ2! attention was called to certain 

pleuropulmonary changes which were 
believed to have resulted from exposing 
the chest to roentgen rays for therapeutic 
purposes. Naturally and properly such a 
pronouncement was received with a cer- 
tain degree of skepticism, but its confirma- 
tion was speedy and conclusive. Within 
two years it became generally accepted, 
and a cood deal has since been added to 
our knowledge of the subject. Among the 


more noteworthy contributions are those 
ot Desjardins, Davis, and Evans and 
Leucutia. 

Desjardins was the first to call the 


condition roentgen pleuropneumonitis. His 
description of the symptoms and signs ot 
the affection are lucid and accurate. Davis 
in his experiments on animals definitely 
established its specific nature, and has 
contributed essentially all that we know of 
its pathology. Evans and Leucutia have 
brought out many practical points as to 
the relationship ot dosage to the incidence 
and permanency of the lesions. 

The circumstantial evidence Is strong 
that changes in the technique of treating 
carcinoma which came into vogue about 
1920 are directly related to the occurrence 
of roentgen pleuropneumonitis. The chief 
factors which seem to be operative in its 
production are the exposure of large fields 
at a relatively long skin focus distance 
with a proportionate increase in the 
duration of the exposure. It ts definitely 
known that extremely high voltages or 
very heavy filtration are not essential 
to the production of extensive pleuro- 
pulmonary changes. This would seem to 
negative the assumption that these are 
at all necessary for profoundly influencing 
deep seated structures, and indicates that 
our preconceived notion with respect to 
the superiority of high voltage apparatus 
in the treatment of deep seated malig- 
nancies may have been erroneous. 


PLEL 


R I A LS 


ROPNEUMONTTTS 


lhe 


lesions due to 


occurrence of  pleuropulmonar\ 


roentgen ravs, as we 

their extent and permanence depend upo 
the dose delivered to these structures \ 
single dose ot less than 100 per cent 
skin unit dose delivered over two or three 
large thoracic fields at a skin focus distance 
likely to cause 

ippreciable pleuropulmonary reaction, Du 
if this marked pleuro- 
pulmonary reactions may occur, ESPEC 


if the chest | 


of 12 to 16 inches Is not 


di se IS CXC eeded 


and chest walls are th 
Skin tolerance cannot be taken as an abs 
lute measure of lung tolerance. Permans 
when the acute 


changes may result 


skin reaction has been transient. It 
probably incorrect, however, to assume 
such cases that the thoracic wall itself has 
escaped damage simply because tt appears 
essentially 


writer has 


normal on 
under 


inspection. The 
observation two. cases 
of pleuropulmonary fibrosis due to roent- 
ven ravs in which spontaneous fractures 
ribs occurred three 
after treatment. A 
consideration of all the facts with respect 


of several and tour 


years respectivel 
to these cases makes It appear reasonab 
certain that the ravs led to an incre 
fragility of the bones which caused them 
to break under the stress incident to the 
retraction of the thoracic wall, the latter 
being a common sequence of roentgen 
pleuropneumonitis. This observation ts of 
interest In connection with the experimen- 
tal work of Phemister on the effect of 
radium implants on bone which was pub- 
lished in the October number of this 
Journal. 
In view 
roentgen 


ised 


of the fact that most 
pleuropneumonitis occur 
patients who are betng treated for mam- 
mary carcinoma, the impression has pre- 
vailed that it ts exceedingly difficult to 
differentiate the roentgen reaction trom 
pleuropulmonary metastases. This ts ordi- 
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naruvy not the case untess there is pleu Notwithstanding these fact its potentia 
I 
effusion or extensive metastases t the OTavIty should be recognize 
| + | he + | nt rave ay ble 
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\ se, but emphasizes ne neces 
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RADIOLOGICAL SOCIETY OF NORTH AMERICA 

Secretary, Dr. Robert J. May, St. Luke’s Hospital, 

( leveland. Ohio. 

RADIOLOGICAL SE¢ 
CAL ASSOCIATION 
Secretary, Dr. Sherwood Moore, St. I 

Annual meeting, Atlanta, Georgia, Nov. 15 

BUFFALO RADIOLOGICAL SOCIETY 


Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 


TION, SOUTHERN MEDI 
ouis, Mo 


15, 1926. 


610 Niagara St 
Meets second Monday of each month except during 
the summer months, the place of meeting to be 


sele cted by the host. 
CHICAGO ROENTGEN SOCIETY 

Secretary, Dr. R. A. Arens, Michael Reese Hospital 
Meets monthly on ynd Friday from October to May 

except during month of December) at Virginia 

Hotel. Dinner at 6 P.M., scientific session at 8 P.M. 
CLEVELAND RADIOLOGICAL SOCIETY 

Secretary, Dr. James H. West, 8314 Euclid Ave 
Meetings are held at 6 


sec 


o'clock at the University Club, 
on the fourth Monday evening of each month from 
September to April, inclusive. 


DETROIT 


ROENTGEN RAY AND RADIUM 
SOCIETY 
DEC retary, Dr. Henry L. Ulbrich, 1130 E. Grand Blvd. 
Meets monthly on second Friday from October to 
May, at Wayne County Medical Society Building 
CENTRAL ILLINOIS RADIOLOGICAL SOCIETY 
Secretary, Dr. H. C. Karther, Decatur, Illinois. 
Regular meetings held quarterly. 
NEW ENGLAND ROENTGEN RAY SOCIETY 
Secretary, Dr. M. C. Sosman, Peter Bent Brigham 
Hospital, Boston, Mass. 
Meets monthly on third Friday, Boston Medical 
Librarv. 
NEW YORK ROENTGEN SOCIETY 
Secretary, Dr. Eugene V. Powell, 217 East 42d St. 


Meets monthly or 


econd Monday, Ne Ww ork Ac ide my 
ot Medicine. 


CENTRAI NEW YORK ROENTGEN RAY 
SOCIETY 
Secretary, Dr. D. S. Childs, 316 Gurney Bldg., 
Syracuse, N. Y. Three meetings a year—April, 
August and November. 
PACIFIC COAST ROENTGEN RAY SOCIETY 
Secretary, Dr. Harold B. Thompson, Seattle, Wash. 


Two meetings a year. 


Meets 


ROENTGEN- RAY SOCIETY Ol CENTRAI 
PENNSYLVANIA 
secretary, Dr. W. E. Reiley, ¢ leartield, Per 
Iwo meetings a year, April and October 
PHILADELPHIA ROENTGEN RAY SOCII 
Secretary, Dr. Eugene Pendergrass, Unive 
Pennsylvania, Philadelphia 
\Mleets monthly on first Thursday ever Pe 
it Hospital 
ROCHESTER ROENTGEN RAY SOCIETY, RO 
CHESTER, N. ¥ 
Secretary, Dr. S. C. Davidson, Highland Hos 
Meets monthly on the first Friday evening a 
the Rochester Medi il Association B uld ng 
ST. LOUIS ROENTGEN CLUB 
Secretary-Treasurer, Dr. L. R Sante, Met 
Building 
\leets first week of each month. Time ind 
meetings designated by president 
TEXAS RADIOLOGICAL SOCIETY 
Secretarv, Dr. Davis Spangler, Dallas, Texa 
Empire 
BRITISH RONTGEN SOCIETY 
Meets on the first Tuesday of each month from N n 
er June inclusive, at 8.15 P.M., at the British 
Institute of Radiology, 32 Welbeck St., | don 
W.1 
BRITISH INSTITUTE OF RADIOLOGY 
Secretary, Dr. John Muir, 32 Welbeck St., I n, 
W. 1. 
Meets at 32 Welbeck St., but regular dates and t ot 
meeting have not yet been arranged 
ELECTRO-THERAPEUTIC SECTION OI THI 
ROYAL SOCIETY OF MEDICINE (CONFINED 
rO MEDICAL MEMBERS 
Meets on the third Friday of each month during tl 
winter at 8.30 P.M. at the Royal Society of Med 


cine, 


1 Wimpole St., London, W. 1. 


RADIOLOGICAL SECTION, AUSTRALASIAN 
VIEDICAL CONGRESS 
Secretarv, Dr. C. A. Anderson, The H il 
Dunedin 
\ieets Dunedin, New Z iland, during Februar 
RADIOLOGICAL SECTION OF THE VICTORIAN 
BRANCH OF THE BRITISH MEDICAL ASSO 
CIATION 
secretary, Dr. Coltn Macdonald, Lister H 6) 
Collins St., Melbourne, Australia. 
\ieets monthly at Melbourne during the 
CANADIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. E. C. Brooks, Montreal. 
RADIOLOGICAI SECTION, NEW ZEALAND 
BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. a a Fenwick, The Hospit il, Christ 
churcen, 
innually. 


Vi, N Societ Proceedings ( 
( | 
BELGIAN SOCIETY OF ROENTGENOLOG 
Secretal Dr. J. B \ Allie 
lLouva Be 
Meets mont} ra as | sf 
Brusse except the ertime 


ASSOCIATION OF GERMAN ROENTGENOL‘ 


GISTS AND RADIOLOGISTS IN CZECH 
SLOVAKIA 

Secretary, Dr. Walter Altschul, German | 

Prag 


DUTCH SOCIETY OI ELECTROLOGY \ 
ROENTGENOLOGY 

Holds tw meeting ( \ 

SOCIETA ITALIANA RADIOLOGIA MEDICA 


Secretary, P or M.P ersity 


ALTL-RUSSIAN ROENTGI 
LENINGRAD, USSR t S | 


Fifth Annual Meet | | MI 
LENINGRAD ROENTGEN RAY SOCIETY 


Secre S. 4s. S dS. A. N 


MOSCOW ROENTGEN RAY SOCTE] 
Secret ‘ |) | | 

) 
Meet: nt the | t \i to ( 


SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavia entg societies ha | I 

joint assoc! e N ciat 
Medi il Rad eet e¢ 1 
different ¢ trie the Assoc 
ici the \ SOc et evel 
TY nt excep 
SOCIET {ED AD ED 
Meet Sto 
SOCIETY OF MED D 
Meet Os 
SOCIETY OF MED \ ! DI {ARI 
Meets n we! 
ICIETY OF MEDICA D D 


Meets in He 
VIENNA SOCIETY OF ROENTGENOL OG‘ 


tary, Profe H \ 


VIENNA LETTER, CCT. 3, 
OUR SPECIAL CORRESPONDEN 


\ NEW ELECTROCARDIOGR PHI STATI 


modern cardiograph, n connection wit! 


DONGCICE 


News Item: 


and 


new roentgen-ray insta tion, fitted up 
lifred thoc } The 
WIThA new moditied orthnodiagrap 1¢€ 
design of these ipparat iS CO led DY 
tne most celebrated neart specialists, 
roentgen experts and physio-tnet! ists ol 


eel ntrusted to the care of special 
electrotherapeutl engineers, who ¢ deav- 
ored to create the most perfect apparatus 
Ma Di¢ it present lhe orthod raph 
records the SIZe and position of the Nneart 


a oF tne great vessels, while tne electro- 


cardiograph makes cle ir Whether a certain 
heart aflection ts Organic ofr functional. 
lhe extraordinarily yparatus, 
the: irdiograph., WAOSE ( tor 1s 
nthe er. the winnel Ot the iSt medical 
Nobe prize, registers eve Sucl ninute 
current as that originat through the 
iCTIOI Ot the heart muscles, draw ng a 
curve ol MICFOSCOPIC W es Witn the aid 


Ol a special optical svstem, the curves 
photographed o1 m. ne appara- 


tus renders vVeryv Valuable service In Ca 


rrhyvthmia, which though UNIMpo;re- 
tant n most cases, gives rise te very 
sensations the patient and 
leads to hypochoi dria The electro- 


cardiograph reveais exact whether this 


manifestation Is a SVmptom or a 
al disease. It 1s still more Important in 
le control of the further course of the 
Patients wh 
narcosis Upol the neat are 

with the liagt 
cardiograph, and upon a favorable 


e assured that 


irrhythmia. fear the conse- 
quences Ot a 


examined 


| 
~ 


ortnoc 


the heart will bear the 
results ol anesthesia. The med 


Ol the sanatortum wlll also carry on scienti- 


c experiments with the ew apparatus 
IDIOCY MYNEDEMA TREATED WITH 
ROENTGEN CLAYS 
Dr. Wolfgang Wieser, Vie roent- 
CENOLOGIST, made experiments on the irra- 
diation of the thyroid and the remnant of 
the thymus, In cases of mbecilit. ind 
nvxecdem It was a time vetore he 
could tix the idequ t vhicn Is 
t to stimulate ind t the same time to 
certain secretory tunctions of these 
He succeeded in arriving at 


What Ne Delleves to be the correct dose, the 


which 


CGICLALIS 


‘ 
Aust , While the te ext has 

lhe m | the 
nd lead titi 


570 


because Dr. Wieser believes that the number 
of his cases Is not vet suflicient to arrive 
at definite During the last 
three vears he has treated altogether 300 
children, from examined 
The most notable effect was produced in 
the children in whom mental 
debility there was also physical weakness. 
In these a change for the better was notice- 
able after treatments extending over three 
months. The idiotic children, who could 
not speak at all, started to utter svllables 
after three months’ treatment 
able to talk sutlictently 


CONC lusions. 
selected 


besides il 


and 
well after a 


were 


vear, 
SO that they could attend school. 
IRRADIATION OF THE SPLEEN IN CASES Ol 

FUNCTIONAL UTERINE HEMORRHAGI 


Dr. Imre Gabor, adjunct to the gyneco- 
logical clinic of Keneézi at the 
University of Debretzin gave an address on 
the above subject at the recent meeting of 
the Hungarian Gynecological Society. He 
said that the trradiation of the spleen in 
uterine bleedings, not caused by tumors, 
was first attempted by Stephan. Soon after 
him Niirnberger, Zwiefel, Scholten and 
others followed. Their results were varvineg. 
While Niirnberger and Scholten 
accounts of 70 per cent cures, Sippel saw 
no result at all. The explanation ot this, 


Protessor 


rave 


according to Gabor, is that durtne this 
time they have done the irradiations 
indiscriminately. When this ts the case, 


we have to regard not only the character 
of the bleeding but also the age of the 
patient, and the time of application. 
The effect of the irradiation is due to the 
destruction of very many leucocytes and 
lvmphocytes, and the coagulative action 
of the ferment liberated from the decompo- 
sition of these cells. This process is called 
by Neuffer, thrombokinase. Encouraged 
by this coagulative action upon the blood, 
the method has also been tried tn other 
diseases connected with copious bleedings: 
purpura hemophilia, gastric ulcer, etc. 
“Very exact researches have been made 
also in our clint Gabor continued, to 
the mode of action of the method, and we 
came to the conclusion that the eflicacious- 
ness of the method ts not due to the throm- 
bokinase, but it ts much more probable 
that it is owing to a hormonice effect on the 


Society Proceedings, Correspondence and News Items Drcempt 


interrelation of the spleen and ovary. 

our clinic the exposures are made in not 
quite a true lateral position ot the patient 
after determining the seat of the 
on an area 13 i8 corresponding t 
the dullness. We apply 80 per cent of the 


erythema dose through 5 mm. aluminum, 
witha wave lenethoto.o16A. The exposure 
are always made at the time of menstrua- 
ion and never in the intervals. Since 
we have applied this treatment in 51 cases 
LO had metrorrhagia and 11 menorrh 


1Q2 


We regarded all patients as cured, who 11 
three months 


successive menstruated 
the regular time and for 


a regulat period 
Out of the tt cases of menorrhagia, 5 were 
cured. Out of the pO cases of metrorrhagia 14 
were cured. The best results were achieve 
In young girls. 
with those ot 


Comparing our result 
Niirnberger we have not 
reached the high percentage of cures whict 
he reported. We tatled to obtain any good 
results in adnexal diseases, 
contrast with Hornung and Radetzki, wh 
report excellent results. We have had 
untoward after effects, not even in 
though we 


CASES ot 


ising 


case, followed up Of OUl 

cases. Jeng a sate and harmless method 

we advise its trial in every case of tunc- 

tional bleeding. 

ELECTRICAI ACCIDENTS WITH ROENTGEN- 


RAY APPARATUS 


a relatively short time two 
accidents occurred Hungary 

with roentgen machines, Dr. 
Béla Nelen, protessor of entgenolog, at the 


Since within 
fatal 
connection 


Budapest Royal University gave a lecture 
on the above subject. He stated that the 
progress of roentgenology necessitated the 
building of powerful machines, which of 
course increase the dangers to those han- 
dling them. The danger ts still furthe: 
exaggerated by the erroneous opinion 
held concerning the old inductor appara- 
tus, namely, that they are entirely without 
danger and hence no special precaution Is 
necessary in handling these roentgen appa- 
ratus. This is not the case. The inductor 
machines, though their output of energ 


was between narrow limits, sti! 


could not be said to be fully harmless. As 
early as 1906 a child tn Italy succumbed tn 
consequence of touching the high tension 
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h the apparatus, be he roent- 


genologist or tec hnic ran. 


THE RADIOLOGICAL REVIEW 


made that the Padw- 
Cen published 
| become a monthly publica- 


the January, 1927, 


issue. The journal ts devoted to the prog- 


ress In roentgenology and radium therapy 


trom the standpoint of the general practi- 


tioner and the specialist tn branches other 


than rad 


IS published 


he 


Radiological Review 


Cor respondet 
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( and 


New Ss 


of Quincey, Hlinois. 
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By yk 


) thie Ara s Witl the compilct¢ OSS 
papVvrus Nn iIscrIpts cont nin the CCI - 
hited Knowledge of Dvgone CIN 7ations 
situation, OWeVE! must Laces? 
( CG CONSTFUCTIV ¢ nd the solutio 
t CS some flor ol systen tic lev 
Fal stracting. | Ss, NOWeVE represent 
ot the e solution. In order that consistent 
CCESS t t the cecum ter KO CULL 
¢ ot ) ved but SO) t¢ 
vent eans the product 
( st the occas - 
cree t Cts ( cts t 
( sistent ) ced. perspective 
order to ( te gent progress there is eq 
eed or the researche! the ndexer 
craphe the Of ist ( 
deset CC 
Dr. Wettere tie VorK under re 
seeks to furnis ot only the wookkKeepu 
of radiotherap also series ol Dbriel mono- 
rraphs covering special fields. Under radiother- 
ipv the author includes roentgen-, curie- 
light-, and electrotherap\ 
This volume contains references to over 


ter- 


\ 


three thousand of the most important in 


national contributions in the above fields. 

ol 
I 

remainder are mentioned tn the 


he 


large number them are given in abst 


form and the 
monograph ic abstracts are 
| 


IcWs. 


headings: 


under the tollowing phvsical and 
technical: radiation therap\ and related sub- 
ects biolog cal effects of radiations of various 
kinds; diseases of the skin and its adnex: 
ey necologic: malignant tumors 
tuberculos S; inte rnal medicine Urology, Vvene- 


real diseases; stomatology, oto-rhino-larvngol- 
OogVv: eve diseases hese abstracts cover about 
Our-tiths of the 
Obviot the lue of this laborious 

collected dependent upon its inde 
ng This seems too self-evident even to be 
mentioned. Yet this ver respect, we DelCv¢ 
that the yresent VOrk s sadly ack ng 
iuthor inden ts nd is no doubt com- 
plete. lhe subject index is merely a table ot 
contents three pages long. There seems to be 
no attempt t subject indexing such as one 
would expect if he sought this volume 


LOr 
It is to be hoped that this vital 


deticiency will 


information 


corrected in subsequent 
volumes, 
One can h 


review articles contained in the remaining 250 


irdly do more than mention the 


They are as follows: 
of the technique ol 


pages of this volume. 


| | 
1. The development 


Rev ICWs 
entgen therapy Germat ( 
ears. By Robert Jiiger 

2 lhe nportance of the 
4 r ther Robert 
4 lhe problem 1S ( te 
to -radiun ther ) ron ()2 


( 926. B 
1 Ng nethods tor CUSUrINg t 
t ol roentac ! B 
B | | CCACI 
i; ther ) B | 
S14 
| ( CV CLODM« t < ! t 
I the 24 (26 tiie ( 
By Wilhe | 
‘ | e treatm ( B ( 
| che 
() | CV t ( tur ( 
Q24 1920. B Robert ( 
Lhe present status of rac 
Ame ( By Dr. Sx 
B Wettere: 
2 Helotherap SUPEIC t 
Dr. Roller. 
Recent results of the radrothe ) 
Basedow’s disease and ol hvpertl I | 
R. Fritz Wertss. 
The effect of radiatior Ipon the eve | 
Wolfgang Hoffmann. 
15. Roentgen therap\ n dermatolog B 
Wetterer. 
Anvone aware ol the situatior Cal 
otl ng Dut dmiut tiol nd respect rthet 
iIndertaken in this monument effort 
sence of an idequate subject index constitut 
serrous detect in the resent oOlume I 
the stracts re concerned need not det 
Irom the stgniticance of the work, althoug 
mits its utilit Phe effort to present SCTE 
Nonogyy TeV IE s CS thie 
he time Ss approacl It IS ( 
yO! “iS competent stract 
( radiological liter ture \ ( 
eC Cit ( I promptly 1 Wwe re to De saved 
ess effort, inundation and despair. We have 
CC! tin this matter in Ameri 
dditior to the occasion iostracts that appe 
number of general medical journals : 
rious special journals, the American 
of Roentgenology and Radium Therapy | 
during the past lew vears published Innere 


lit 


4 


umbers of abstracts of the world’s rad 


al 
terature with the ultimate aim ol complete 


overing all that ts published on this sul 
Juring the past veal probably one thousa 
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INTERNATIONAL ABSTRACTS OF ROENTGEN 
AND RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 


PEIPEI HERBERT, and Ktose, Heinricn 
fundamentals olf myelography, Arch. 
klin. Chir., 1925, CXXNIV, 303-387 
Vivelog oan exceeding! Iruit 


method of great promise to the surgeon and 
neurologist in the diagnosis and planning o 
operation for compressions of the spinal cord 


It gives information regarding the 


ind t 


| 

evel, tne 
nature of the 


he Visualiza- 
| 


extent, n some ¢ he 
stenosing process. It makes use of t 
ol the 


space DV a specilic, relatively 


tion of small portions subarachnoid 


hear V Ott. 


uly about 2 c.c. of a 20 to 40 per cent solutior 
of todipin Merck ts emploved. The injection ts 
made preferably DY puncture of the cerebello- 
medullary cisterna with the patient n 
sitting position. An injection below the level otf 
the tumor ts unsatisfactory. For Interpretation 
ol the yctures obt uned, control roentgeno- 
rams re necessary. Lateral views Irequent 
give Important information. 

[he ndications tol mvelograp! ire 
suspected cases Ob Compression processes ol 
the spin | cord, such as tumors, tuberculous 
spondylitis sequestra, ibscesses , chronic ad- 


Nesive 


meningitis, meningitis cvstica circum- 
scripta, and many spinal fractures 
he arrest of lodipin may be an early sigr 
of tumor, which mav be positive soone! than 
the neurologic symptoms, and certainly indi- 


ites the existence of an obstructive process, 


In general, the 


occurrence of the 

symptoms in relation to the appearance of 

the opDstruction has not vet Deen fully worked 


out. Nevertheless, it is the most striking and 
convinemng sign. of in obstructive process, 
provided the technique ol injection and the 
subsequent roentgenography are carried out 


correctly. The continued ol 
ol the 


t tumor, because todipin will remain adherent 


presence portions 


iodipin at suspected level indicates 


| | 
to the sides of a tumor where the channel ts 


otherwise ope! Where the passage ol iodipin 
was entirely free, a stenosing process was 
never found by the tuthors in any of then 
cases. In deep-lving tumors of the cauda the 


shadow of the lower level of the todipin ts of 
Importance. 
Irritative 


aches and sensory root irritation symptoms are 


disturbances in the form of head- 
often present, but they never become alarming 


vy controlled with drugs. Asa rule, 


and are easil 


() | ( ( | ( 
host ormanent uries, up to t ) ( 

ever been observed the roe 
i patients thus far ex ned. Recent 
odipin preparations have cause 
ro ono trritative symptoms. A oht 
temperature is probably ( used ) st t 
ol the thermogenic center. 

\ large number of animal experiment 
made to determine whether any histolog 
njuries to the spinal cord could ec del 
strated Doses ol to O.O5 Oadip 
ybits showed no demonstrable | STOLOL 
cl nges in the spinal cord, Uthougl this q 
tit IS by no means small for the 

his dose corresponds to more tl 2 C4 
iman being. In the case of the rabbit 
times the quantity s tolerated thoug 
pronounced trritative symptoms. ki 
Tt gs It appears gene! to be of ) ( 
exceed the dose of 2 c. His might He 
Sal vhere t is desired to delimit ) 
tumors trom above Declow 
e clinical portion of this paper ) 
OUSCI I I2 cases Ol ( 
the cord Inve ng obstruct 
cases are cited and I t 
extensive series of animal experiment 

reported. In the anin experiments t 
vas made of the effects of rodipit Ip 
tissues vith which it came tin cor ct t 
emp! sized that ph 
procedure, Dut its perlormance 
only when undertaken 
re ble and competent workers. It bx ongs 
the large hospitals, and no circumst 
outside of them. s the primal 
cardina requirement. 


\W. 


PIERSON, The localisation 


tumours by ventriculography. Brit. J. Radio 


1925, XXX, 304-307. 


he early diagnosis and localization of bi 
tumors Will enhance In two ways the patier 
chances ol complete recovery 1) it wi 


palliative methods of treatment, 


2) it will avoid the necessity for explor 
operations. Some tumors are so situated 
rain that they automatically localize the 
selves by their neurological manifestations. 
use of roentgen rays is not indicated in deal 
with such tumors except for corroborat 


ile nee, 


Ventriculography, as 


ade Dandy. 
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shoulder is taken lirst with the patre ere opserved roentgen: ( ( 


Inter Abst ot 
) 


584 


times in a total of 17 cases. On the other hand, 
such changes were observed very frequently 
in the bony portion of the edge of the socket at 
operation. The joint bodies may be either free 
or attached, and are not a_ rarity. Such 
bodies may be overlooked at operation unless 
previously located in the roentgenogram. These 
bodies, however, are very easily screened by the 
darker shadows of the humerus and shoulder 
blade and must be sought with especial care. 
They are best in the ventrodorsal 
roentgenogram when they lie in the open angle 
between humerus and shoulder blade. 


disclosed 


PINCHERLE, Pino. Paralytic dilatation of the 
esophagus and secondary carcinoma. Radiol. 
med., March, 1926, xill, 170-176. 


A woman aged fifty-one had had dithculty 
in swallowing since she was ten years of age. 
She had learned to use a sound and wash 
out the stomach to relieve the condition and 
had continued for forty vears. Within the 
last two vears swallowing had become increas- 
ingly difficult, until she could take only liquid 
food; she had lost weight and In poor 
general condition. Roentgen examination 
showed an enormous dilatation of the esopha- 
gus, which filled three-quarters of the right 
half of the thorax. There was a carcinoma of 
the lower third of the esophagus. When the 
contrast liquid was swallowed it stopped for 
some time at the upper level of the carcino- 
matous intiltration and then suddenly, as if a 
spasm had vielded, descended through the 
open cardia into the stomach. After six hours 
almost all the barium still remained in the 
stomach. The patient’s condition grew rapidly 
worse and a Witzel’s fistula was established. 
Eighteen days later she had a sudden hemop- 
tysis and died. The carcinoma had penetrated 
the right lung and eroded a vessel. Autops\ 
showed nothing abnormal in the stomach or 
pylorus, and the retention of food was there- 
fore evidently due to spasm of the pylorus 
caused by the distant the 


In 


affection — of 
esophagus. 

Not long afterward the author had occasion 
to observe a similar case with Lenk. The 
patient was a woman of forty-five who for 
three years had had difficulty in swallowing 
food, and sometimes even water. For the past 
few weeks she had grown rapidly worse and 
in two months had lost 2 kilograms in weight. 
Roentgen examination showed cardiospasm ol 
an extreme degree with dilatation and elonga- 
tion of the esophagus and a neoplasm of the 
lower third of the esophagus. The esophagus 
seemed to be divided into two parts, an 
enlarged tube which passed down to about 
three finger breadths above the diaphragm and 
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CEMBE! 


a sac the size of an apple below the diaphragm. 


Phe 


two parts were connected by a_ short, 
irregular rigid canal. The course of — the 


disease was similar to that in the first case. 
There were two zones of spasm, one above the 
tumor and the other at the cardia, which made 
it possible to observe the ectasia of the last 
tract of the esophagus below the tumor. It 
hard to say whether the double spasm observe 
in both cases was due to the carcinoma or to 
the dilatation, as both are accompanied I>\ 
spasm. In the first is probable tl 
the esophageal spasm was due to the dil 
tion and the pyloric spasm to the carcinon 
while in the second it is probable that the 
spasm of the cardia was related to the ectas 
of the esophagus and that of the esophagus w 
dependent on the tumor. 

In view of the long duration of the disease, 
particularly in the first case, it is probable 
it was a paralytic dilatation of the esoph 
and that the carcinoma developed secondat 
and independent of the dilatation. It is possible 
that the prolonged mechanical  irritatior 
the frequent sounding and chemical trritat 
due to fermentation of stagnated tood wer 
in the development of the carcinon 


case it 


hactors 


Remer, H. Fracture of the fabell 


a. d. Geb. d. Réntgenstrablen, 


— 


Phe tabella may be regarded as belongi 
the periarticular sesamoid bones. It m 
distinguished trom them by the tact that the 
are usually bounded by a free cartilaginou 
surface in the direction of the joint, while tl 
fabella usually possesses only a serous surlact 
which ts distinguished in the roentgenogran 
an elliptical with 
contours. 


section double paralle 

\ case of tear fracture of this sesamoid bone 
was observed in a man with bilateral knee dis- 
tortions. The patient, age fiftv-two, had beer 
hit by an automobile in such a manner 
cause a sudden over-stretching of both knees 
The roentgenogram disclosed interesting 
picture. Lateral view of the right and left knees 
showed at the level of the ligamentous insertior 
of the head of the gastrocnemius a sesamoid 
bone the size of a small bean and with sharp 
contours. The right sesamoid fractured 
horizontally into a larger upper fragment and 
a smaller lower one, the two fragments being 
considerably dislocated. Nothing pathological 
was observed in the the kne« 


+ 


as 


Was 


contours of 


joints. More exact measurements for purposes 
of localization confirmed the assumption that 
the fractured sesamoid bone belonged to the 
lateral gastrocnemius head. The patient re- 
covered after rest; and eleven weeks after the 
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simple triangulation the distance of the cavity 
from the target and from the screen. 


Any indistinectness of the tmage ot the 
abscess renders the examination useless. In 
multiple, small abscesses without definitely 


discernible outline, and in gangrenous condi- 
tions of the lung where no well-defined wall 
can be seen the method cannot be used. A 
number of attempts are often necessary in the 
favorable case before an exmination 
tor localization is obtained. 


suitable 


Sante, L. R., and MeCurcnen, Lex G. 
Compression fractures of the spine. Radiolog 


December, 1925, V, 490-494. 


Compression of the body of a vertebra is a 
relatively common injury. This type of injury 
comprised 40 per cent of the 400 spinal injuries 
treated during the past live vears at the City 
Hospital, and St. Mary's Hospital and Intir- 
mary, St. Louts. The injury ts the result of forced 
flexion of the spine. Eighty per cent of all 
compression fractures of the spine occur in the 
lower dorsal and upper lumbar region (between 
the tenth dorsal and third lumbar). While the 
lumbar vertebrae are the largest and strongest, 
injuries to their bodies are to be expected more 
frequently since they are the most cancellous 
in character and bear greater weight than do 
the dorsal or cervical. 

Roentgenographically this injury is charac- 
terized by compression of the vertebral body 
either at the anterior or lateral margin. The 
cancellous portion of the bone is compressed, 
since the interarticular cartilaginous disc is 
elastic and incompressible; and because of this, 
the deformity resulting from an injury is 
readily detected. Where the compression of the 
body is at all pronounced the smooth curve of 
the spine is lost and definite angulation is 
produced even to the extent of a kyphosis or 
Both and lateral 
views of the spine are necessary for a diagnosis. 
In the anterior view the body of the compressed 


scoliosis. anteroposterior 


vertebra is narrowed, and may or may not be 
perceptibly broadened. If the width of the 
bodies is compared by drawing horizontal lines 
through the articular margins of the vertebrae, 
a definite disproportion is usually found. Nor- 
mally trom above downward the bodies of the 
vertebrae become successively larger, but this 
variation in width is uniform and in the same 
direction, and any disturbance of this normal 
relationship by the interposition of a narrowed 
body should be easily detected. The deformity 
IS most frequently seen in the lateral view, the 
compressed anterior margin of the injured 
body producing a deformity suggesting “‘a cut 
of pie” in shape, which results in an angulation 
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of the spine and kyphosis. Both anteropostet 
and lateral views are essential, since conditior 
may arise in which the roentgenogram wi 
show the deformity in the views. | 
instance, if only one side of the vertebral m 

is compressed the lateral view may appt 
normal. Likewise if there is compression of 
anterior margin along with downward rotatior 
the anterior may not 
Compression fractures of the spine must be 
differentiated from the 
tuberculous spondylitis, hypertrophic spor 
litis, pyogenic infections of the spine, Char 
spine, malignant involvement, 
destruction of the vertebrae. 


one ol 


VIEW show the lesto 


following conditior 


and Dress 


ScuHuize, Fritz. The diagnosis of benign so 
tary gastric papilloma. Arch. f. klin. ¢ 
Berl., 1926, cxxxix, 


\ description ts given of a case occurt 
woman forty-six. The roentgenog 
showed the stomach of the usual PoOsitiol 
with the 
width below 
hand’s breadth the 
appeared a constant sharply 
rarefaction around the 
contrast material ran in a thin channel mor 
slowly above than below. There Oa 
peristalsis and pyloric function. The stoma 
was emptied in about four hours. The roent 
genogram together with the clinical sympton 
led to a diagnosis of carcinoma of the ston 

\ median laparotomy 


aged 


lowest about 
the 


ye li 


shape, point 


fingers’ umbilicus. Ab« 


one cardia thei 
CIFCUIMSCI 


edge ol whit 


Was 


was performed, t 
stomach was opened and a tumor was tout 
with a broad base on the posterior Wall o- t 


stomach and extending from the larger to t 


smaller curvatures. The tumor was remove 
and the wound sewed up. The patient has be 
complaining for the past vear and a h 

stomach trouble, and a recent reexaminat 


indicates that the present difficulty is mere 


one due to adhesions. There IS no os 


recurrence, 


The histological examination of the tun 
showed a thickened submucosa with pap 
mucosal villi containing glands, the latt 
appearing to be very active in the centr 
portion but more quiescent peripherally. Phere 
was no invasion into the deeper tissues. 

It is clear that the clinical 
adequate to distinguish a benign, 
papilloma. The roentgen procedure puts us 1 
position for judging such a tumor as an inti 


SIZNS are 


ventricular benign tumor when a thoroug 
critical interpretation is made of the results 
the roentgenoscop\ and the roentgenogran 


The normal shape and position of the stoma 
with this form of tumor may be regarded as 


| ) ) 
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SCHW RZ, (,. The Dre st ( 1icel 

[| Ss patient vevel carcinoma trom the roentgenologi spect 
| ) Wien. klin. Webnscbr., Apr. 30, 1925, viii, 
except an indetinite yressure 
+ 17d 151 
ol the sternun 
Kulcerated cCarcinon 
Scuwas, Ernsr. A case of malignant n 
ire may produce a niche e Tot gram 
metastases In the lung ortscbr. a. dad. Ut | | | 

R vhich is very difficult to that 

rontgenstrablen, 1925 — 

uced by simple gastric cel As rule, 

Wom id unaergone SUpTa U¢ i carcinoma SSOC ( Ith 
imput: y ot the uterus tor the remo, n extensive stiffness ot the small ¢ ture, 
very large myoma. Microscopic examin ( d in addition such niches may be recognized 
| | | { nt | 
the tissue showed it to be a m uignant yy their irregularity and sIZ¢ \ cne cal 

| 
comatous mvyoma shi ppeared SCV ¢ shape wuld suggest I ent- 
months later with symptoms olf acute resp gFenologist should consider the possibulit Ol 
I 
tory distress, coughing and palpitation ot carcinomatous growth In cases ot suspected 
heart. The roentgenogram showed the tho clinically or roentgenoilogi« whel ng 
well expanded, the leit) diaphragm hare periods ol treatment do not cure, and when the 
1] 

recognizabie, the lett yuimonary Teid Co ches are located in the pre-pvioric region OI! 
pactly shadowed in its lower hall, with 1 yn the greater curvature. Should case show 
upper limit of the shadow rising rch-lih regional spasm of the antrum It Is wise to repeat 


of three or four weeks. Should this antrospasm 
persist in the absence of other ¢ 
such as 


Cte. 


‘ausative factors 
uremia, pernicious anemia, 
suspicion should be directed to carcino- 
matous development even if the clinical picture 
is still that of gastric ulcer. 
the site of 
not be 
duodenal ulcer. 
Since it ts often difficult for the surgeon and 
even the pathologist, after examination of the 


nicotine 


The duodenum is 
arcinoma, 
entertained in 


very rarely hence such 


fears need the case of 


tissue, to decide whether it is a calloused ulcer 
or a carcinomatous one, It is of course unreason- 
able to expect the roentgenologist to make a 
decision from his observation of mere shadows. 
Chere are numerous cases in which both the 
internist and agree that the 


case is one of simple ulcer only to tind on opera 
tion that carcinoma ts 
examples are 

Phe tact 


been found to occur in men Is probably no mere 


present. Three suc h 


and sketched. 
that most of the cases reported hay 


cited 


accident. [This ts in some way related to the 

prevalence of gastric ulcer carcinoma in the 

pvioric region. 

Sessa, Piero. A case of anomaly of the bones 
ol the leet Rad ol med., April, 1920, 
219-252. 

\ child three vears of age had pain and 
swelling of the lateral internal region of the 


Roentgen examination did not 
{ the bones but in the 
bipartite first cuneiform 
tripartite s¢ while in the lett 
foot there was a trace ol bipartition ot the first 
cunellorm, irregularity of the 
of the bone tn lateral projection; 


middle t 


inflammation ol I 


+ 


loot 


show an\ 
there was 


right 


done And 


shown bv an 
interior border 


there was a spur which ran upward and forward 
there wasa slight notch ol 
the posterior border about the middle of the bone. 


According to Volkow the plantar segment of a 


more than normal 


bipartite lirst cuneilorm is a homologue of the 
small accessory bone which is found in some 
inimals on the plantar surface at the cuneo- 


and is to be regarded 


a sesamoid bone. 


metatarsal articulation, 


simply as 


SILBERSTERN, E., and SINGER, S. The tumor- 
like appearance of tuberculosis in the roent- 


genogram. Wien. med. Webnschr., 1925, 
Ixxv, IQ10-1913; 2283-2288. 


Askanazy has described a peculiar form of 
tuberculosis, which is tumor-like in appearance, 
and which although microscopically distinct 
from tuberculosis, shows macroscopically only 


slight tendency to necrose. The result is an 
abnormal size of the foci, with dense con- 
sistency because of the tendency to fibrous 
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metamorphosis, a picture very much = resen 
The unusual development take 
hilus gland tuberculosis but 
the lungs, and renders ditheult 
the differentiation of pulmonary tuberculo 
from primary or metastatic lung tumors 
\ number of such cases were observed in the 
University Medical Clinic of Vienna 


cited as illustrations. In all of then 
the clinical picture was distinctl that of tuber 


bling tumor. 
place not only 
elsewhere in 


and 


these are 


CUuLOSIS, Dut the roentgenograms showed. the 
tvpical homogeneous, sharply outlined are 


suggesting primary or metastatic 
In the particular 
the tuthors there has as vet been no opportur t\ 
any of the findings by autop 
Nevertheless, the 


is particularly convincing. 


lung tumor 
group ol cases discussed b 
to contirm 


examination. clinical « 
It may be tl I 


systematic study of these peculiar tumor-like 


dence 


forms of pulmonary tuberculosis will disclose 
some characteristics that will permit a delinite 


litferentiation from real tumors. 


and ROGERS, WILLIAM 


rERSEN, M.N 


\. Lnd-result study of arthrodesis of the 
sacro-tliac jomnt for rthritis— traumatic 
ind non-traumatic. Bone Joint 
January, 1926, vill, 118-136. 


Although many orthopedic 


SUPLCONS 


the view that there IS no such condit 
traumatic sacroiliac arthritis, evidence 
offered by the authors justifving the existence 
of this clinical picture. The diagnosis depet 
on a careful history and examination 
roentgenograms furnish corroborative evidence 
to be looked for under roentgen 


graphic int erpretation are: (1) increased det 


long the margins of the joints; (2) irregularit 


of the joint line; (3) proliferative changes at 
the inferior margin of the joint; and (4 
alignment of the pubes. Only four out of 26 
cases had negative roentgenographic tinding 
The improved operative technique ol the 
tuthors is given. This consists of an incist 
along the posterior two-thirds of the 
crest, curving around the posterior super 
spine, and then running parallel with the tiber 
of the gluteus maximus for a dista of 2 to 


3 inches. The flap is retlected subperiost 
the lateral the illum. I 
the sacroiliac joint Is projected on the later 

the ilium, it will be found that the 
inferior border corresponds to the sacro-sciati 


eX posing surlace ol 


surtace ol 


notch, and the anterior border to the median 
sluteal line. A window ts removed from. the 
iltum with a motor driven saw, this window 


extending posteriorly into the inferior sacroiliac 


ligament. The sacral joint surface ts removed 


exposing cancellous bone and the joint cartilage 
After 


is curetted with angulated 


curettes. 


— 
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on the dorsal wall of the esophagus, always at 
the level of the cricoid cartilage, and always 
develop as sac-like projections from the wall 
of the esophagus. These are definitely recog- 
nizable in the roentgenogram and can be easily 
distinguished by the expert from dilatations 
above scars or carcinomas. 

In spasmogenic dilatations the sole detinite 
etiology seems to be a cramp-like condition otf 
the cardiac section. The condition may 
in one ot The first is a sudden one 
with severe cramp in the epigastrium or some- 
what higher, and the second sets in completely 
unobserved until the dilatation becomes great 
enough to give clinical symptoms. In the well- 
advanced case the attacks ol 


begin 
two WAaVS. 


cramps assume 
the acuteness associated with gallstones and 
there appear symptoms of stenosis occasioned 
by the relative closure of the cardiac sphincter. 
These symptoms suflicient to fix 
the diagnosis. Esophagoscopy will give definite 
information regarding the size and shape of 
the dilatation, the appearance of the mucosa 


ale me are 


and the cardia. Roentgenoscopy offers the 
easiest and most direct method of diagnosis 


and one can observe at once without incon- 
venience to the patient the outline of the eso- 
phagus, its length and diameter, its position 
in the thorax, its wall thickness, peristalsis 
and cardia. 

The patient is made to swallow a liter of 
barium paste while standing in front of the 
screen, observations being made in the dorso 
anterior and in the first oblique positions. The 
course of the paste is followed down into the 
stomach. The stomach filling is peculiar and, 
as a rule, the stomach itself shows a pronounced 
hypermotility. Observations would indicate 
that the cardiac sphincter does not close in a 
circular manner in such cases but is a narrow 
slit about 2 to 4 cm. long. Immediately after 
the roentgenoscopic examination a roentgeno- 
gram is taken in the oblique and in the dorso- 
anterior positions. 

Several types of spasmogenic dilatation may 
be noted. The simplest is the spindle shape. 
This is rather rare and is probably a very early 
stage, although it may retain its spindle shape 
for years. The dilatation begins at the cricoid 
cartilage, gradually increases in diameter and 
attains its greatest diameter in the lower third, 
finally narrowing rapidly toward the cardia. 

In the second type the dilatation is uniformly 
cylindrical from top to bottom. The esophagus 
does not narrow until just at the diaphragm. 
The esophagus is lengthened and its lower part 
tends to curve toward the right but the con- 
tours are straight and parallel. 

The third type includes a variety of forms, 
the dilatation taking place in any direction 
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and the effect Is observed both in the leneth 
and circumference ol the esophagus. These ire 
the cases that usually give the most acute 
clinical symptoms and present great difficulties 
in treatment. 


The form of treatment that appears to offer 
greatest possibilities for success is overcoming 


the stenosis of the cardiac sphincter b 

main force. The author has made use of a 

dilating Instrument, the operation. ol which 


is controlled with the roentgenoscope. 


The 
the 
med. Webnschr.. 


2001. 


STEGEMANN, FHLERMANN. 
the evall-bladder in 
\liinchen. 


INXIL, 


visualization 


roentgenog! 


Nov. 20, 


The main advantage ot 


cholecystograp! 

lies in the possibility of visualizing the healt! 

gall-bladder. In the various cases studied by 
the author in which the gall-bladder could not 
be visualized the operation invariably showed 
changes accounting for a negative tinding. As 
i. rule, these were due to the blocking of the 
passage with concretions. One of the disad 
vantages of 


contrast 


cholecystography is) that the 
material used, tetrabromphenol- 
phthalein, is not an entirely 
stance. 


harmle SS SUD- 
The author has observed that a good 
deal ol this disadvantage can be avoided if t| S 
dye ts administered very slowly and uniformly. 
This is accomplished by rectal introduction of 
the dve. The absorption through the large 
intestine is slow and regular. Hyperactivity of 
the rectum is controlled by opium. The dyvy« 
solution is delivered drop-wise, the total amount 
being 0.12 gm. of sodium tetrabromphenol- 
phthalein per kilo of body weight. The time ot 
administration of the contrast material should 
be not less than one and a half to two hours. 
With this technique the normal gall-bladde1 
shadow is visualized in about ten to twelve 
hours, attaining Its greatest density in sixtee! 
to twenty hours. The number of cases thus 
observed has as yet been very small but the 
side effects produced by the contrast material 
were very slight. 


STAUNIG, K. Roentgen finding and review of a 
case of cystadenoma of the trachea. Wien. 
klin. Webnschr., Apr. 30, 1925, xviii, 483-484. 
A report is given of a case occurring in a 

woman aged fifty-three years, who appeared for 

examination because of difficulty in breathing. 

The roentgen examination disclosed signs of 

spondylarthritis in the fourth, fifth and sixth 

cervical vertebrae. The trachea viewed from 
the tront was located medially and showed no 


signs of displacement or contraction. The 


lateral view of the trachea showed at the level 
of the sixth and seventh cervical vertebrae a 
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STEWART, W. H. The time factor in the 
roentgenograpnk cence epends rgely 
pearance of roentgenographic evidence ipon the amount of separation. Comminutec 
Iracture of the skul Brit ] Rad Ol., )25, 
or depressed fractures of the skull ins Iving 
39Q-415 the vault are common! Set Phe roentgeno- 
Lhe completely OSsitte Inton ol fract hic evidence Is most pern ent, 
flat bone like the skull comparativel\ especially if the fragment e not been prop- 
process. Lhe connect Tissuc¢ replaced unders ot cles 
Iragments together g cl inges t Of bone which so olten occur n injuries of this 
Osteoid mater i, which tinally ecomes t character, if not relieve I be detected 
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COM MINUTION, Cepresslo I ae separatir VALLEBONA. A LESSANDRO method 
the fragments heal the most QUICKIy; Dec 
| ; | roentgen examination of the digestive tract. 
the injury ts ot a split tering character lea‘ : 
Only simple Cracks IN The Done without displace- 
ment of the fragments. In this class of case [his new method consists in rend ring the 
particularly in young children, it is possibl nner surface of the walls of the stomach opaque 
for all roentgenographi e\ dence ol the 1rac DY giving a gelatinous paste ol sulphate ol 
ture to disappear within six to eight months. barium, or a mixture of this subst nee with 
This is illustrated in the brief desc riptions gum arabic, and then disten the stomach 
given ol 3 such cases. In the average adult, D\ PIVINgG bicarbonate Oot soda In only two or 
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three teaspoontuls of water, so as not to w: ash 
away the opaque paste. After the barium is 


given the patient is made to turn in diflerent 
that the contrast medium will 
come in contact with all parts of the stomach 
wall. The first examined standing 
to show A and body of the stomach 
and then in lett lateral decubitus with postero- 
anterior projection to show the pyloric region 
and duodenum. This method shows the folds 
of the and the tiner structure 
of the surface of the gastric mucosa as no other 
1ethod does. The ordinary method shows only 
the outline of the stomach, while this method 


positions SO 


pi itient Is 
cardia 


gastric mucosa 


gives a deep view of the organ, showing the 
anterior and posterior walls separately. For this 
reason peristalsis can be studied much more 


he peristaltic wave 
both the anterior and 
posteriol Sometimes the two waves are 
superimposed and then appear as 
Phe old method 
if it touches, o1 


than betore. 
directly on 


Walls 


thoroughly 
is visible 


a single line. 
defect of tilling only 
almost touches, the 


SNOWS a 


Opposite 


wall, while this method shows a detect of tilling 
of only one wall, no matter how small. For the 
same reason a niche of the anterior or posterior 


wall is visible with this method in_ posterio- 


interior projection. 


The passage of the gas into the duodenum 
ind first part of the small intestine can be 
seen through the walls of the stomach. Some- 
times it Is necessary to turn the patient a little 
on his right side so as to dissociate the shadow 
of the pylorus from that of the spinal column. 
But generally it is not necessary to turn the 
patient in this way for when the pyloric region 
is insufflated it tends to move upward and 
tow: ird the right side and come into contact 

vith the lower surface of the liver which ts 


clearly visible. 

So far the 
in study 
to make 


tions of the stomach 


method only 
but he 
a later report on pathological condi- 


tuthor has used the 


ing the normal stomach, intends 


and intestines. 


VAUGHAN, R. T., Brams, Wittiam A. 
he diagnosis of ruptured gastric and duo- 
denal ulcer in the visualiza- 
tion of free intraperitoneal air on fluoroscopy. 


and 


early stages by 


Wien. med. Webnschr., Aug. 15, 1925, Ixxv, 
1913-1915. 
Free air in the peritoneal cavity was found in 


13 out of 15 cases of acutely perforated peptic 
ulcer examined roentgenoscopically without 
preparation of the patient or use of a contrast 
meal. The free air is an early sign, pot it was 
seen as early as cwo hours after the onset of the 
lirst s\ mptom and before the clinical picture 
had opportunity to develop. 

The free air manifests itself by a clear zone 


ventgen 


and Radium Literature De: 
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which tends to collect in the uppermost regions 


of the peritoneal cavity, depending upon the 
position of the patient. Fluid may also be 
observed when present by noting a straight 


horizontal line; and a splashing movement n 


be observed if the patient is shaken durins 
roentgenoscopy. While the sign is not limite 


to the occurrence ol perforated gastric ulcel 


and may occur 
in the 


1 perforation almost anywhere 
tract, the 
the sign to be of value in 


authors believe 
view of the relative 
frequency of gastric and duodenal pertoratior 
as compared with others. Perforation elsewhere 
in the gastrointestinal tract is 


condition, 


also ad SUTELK 

demanding immediate care, and the 
not of less value in diagnos 
litions. The nition o 
perforation permits earlier operation, and tl 

will be a 
improving the prognosis in 


is therefore 


ot such cone earlier recog 


no doubt Very important factor 


acute pertoratior 
peptic ulcer. 


t 


VERBRUGGE, JEAN. ( 


Arch. Ure... November, IQ25, XI, “Qo sod 
In this study, there are 210 cases olf gasti 


and jeyunocolic fistulas. Of this total, 202 


from the 


ire COM] liter iture includ ( 
observed at the Mavo Clini ~ l4 are ne 
Cases from the Mavo Clinic. Ing 5th 
condition was the result of the duodenal ulcer 
vhich developed followin posterior gast 


enterostomy, and in 121 it was the result 
tibdominal ors 


lesions. 


pl Mary 

Ot the total of cases observed at the M 
Clinic, 2 were associated ith carcinoma of the 
colon, ind Ig were the result of a SASTFOIE 
ulcer which developed altel posterior gastro- 
enterostomy. All the patients were males 
varying In age trom twenty-seven to sixty- 
vears. The etiologic factor in the second group 
was duodenal ulcer tn IO cases, gastric ulce!r 
one, atony ol the stomach in one, and in the 
remaining case the primary diseas 
unknown. 

The symptoms of the fistula could not 
always be distinguished from those of the 
duodenal ulcer, but in 2 cases diarrhea was the 
first symptom. The duration of the period ot 


reliet following gastroenterostomy varied fron 
three months to ten and a half vears, the 
average duration being three and a half vears. 
he outstanding symptoms were diarrhea (13 
, fecal vomiting (11 
visible peristalsis 


and 


Cases), pain YQ CaSes), 
I case). Operation was 
performed in 20 cases; in 4 cases partial resec- 
tions of the transverse colon were 


the fistula was closed: 


made; 1s 
11 the old 
terostomy was cut off; in 4 a new one was made; 
in 2 the old gastroenterostom\y 
lished: in 


was re-estab- 


3 partial resection of the jejunum was 
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and from the sinuses in the chest 


actinomy ces. 


septum 
revea led 


The roentgenogram of the chest showed 
marked increased density through the lower 
left periphery, extending to the second rib, 


which 
le ‘SION. 


was interpreted as an inflammatory 
The blood Wassermann reaction by the 
Kolmer technique was weakly positive but this 
was not confirmed by a second examination, 
and it was concluded that a deep seated actino- 
mycosis was reponsible for the serological tind- 
ings. Roentgenoscopy revealed an esophago- 
bronchial fistula but nothing abnormal was 
found on examining the stomach. On the left 
side at the level of the sixth rib posteriorly, 
barium was seen entering the bronchus. There 
was marked scarring of the posterior pharyn- 
geal wall, and almost the entire left 
vocal cord, with scarring extending into the 
subglottic region. 

Because ol the 


ss 


excellent general condition 


of the patient and the remarkable acquired 
resistance to the infection, treatment of any 
type was not deemed advisable and she was 


therefore dismissed from observation 


Wa trer, HerMANN. The development of a 
pseudarthrosis in  dystrophia musculorum 
progressiva, and its Arch, f. klin. 
Chir., Berl., 1926, 580. 


Osseous growth disturbance in progressive 
muscular dystrophy is known to occur, 
although rather rarely. Neither the relationship 
nor the cause of the disturbance is understood 
as vet. A case is described occurring in a stone- 
cutter nineteen and a half vears old. He had 
been unable to use his right arm in customary 
work for the preceding six months, and there 
had developed a swelling of the right forearm to 
the size of The rest of the history 
was unimportant. 

The roentgen examination, 
the whole skeletal sy stem, 
slender structure of the bones, 
calcium poverty. The epiphyseal lines were 
intact everywhere and some of them very 
broad, corresponding to those to be found at 
fourteen years of age. There was also a Schlat- 
ter’s projection on both tibias. There was also 
a broad projecting processus posterior tali, and 
and in the epiphysis of the basal phalant of the 
right small finger there was a fracture of the 
radial half with dislocation and a rarefaction in 
the subjacent spongious bone. The swelling on 
the right ulna was seen in the roentgenogram to 
be a spindle shaped osseous body with longi- 
tudinal structure beginning below the coronoid 
process, showing its greatest diameter at the 
boundary of the soi and middle thirds and 
gradually decreasing in diameter toward the 


course, 
CXXXIX, 574 


a goose egg. 


which included 
showed a rather 
and very detinite 


Roentgen 


and Radium Literature Dercesmen, 


distal end. The swelling was uniform circularly 
and was quite distinctly separated from. the 
external boundary of the cortex. Through its 
thickest portion there passed a transverse zone 
of rarefaction, this calcrum-deticient to calcium- 
free zone having faint and irregular boundaries. 
Phe shatt of the ulna at this point likewise 
showed rarefaction. There 
lracture or fissure so tar 
clinically. The 


Was HO 


as could be deter mined 


marrow space was continuous 
throughout the length of the bone, although 
there was distinct bend in the axis at this 


swelling was 


point. The 
showed no destructive 


well outlined and 
infiltration into neigh- 
boring tissues. 

Phe roentgenogram shows that this is not 
real tumor, but rather a periostea 
with a pseudarthrosis-like 
in the periosteal eallus above the 
diaphysis of the ulna. A piece of the tissue was 
excised, and the histological exmination con- 
firmed the diagnosis. 


tilled 


Was 


| 
Dane 
eration rarelactior 


t | 
AUTFODNVII 


| he split Was found to be 
with connective 
with 
‘ trabeculae. 


tissue and the surface 


covered cartilage which contained 


Done Phere was no sign of tubercu- 
losis, syphilis or osteitis fibrosa. Apparently the 


condition was due to an old fracture followed 


by pseudarthrosis. 
Phe condition receded under exposure to the 


sun in conjunction with passive manipulations. 


WeNtTWorTH, Epwarp 1] 
In bac kac he. Bone 


1926, Vill, 137 


. Systematic dia 
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ONOSIS 


discriminating 
distinct 
injurv’ out of the 
histories of radiating pain are 
and of little differentiating value as 
compared with subjective location of constant 


reveals 
many 
few cases leave * 
Asarule, 


Inaccurate 


Systematic search 
objective 
Only very 


history. 


evidence of lesions 


pain. Sciatic pain is not necessarily sciatica, 
but may be. Exaggeration is as common as 
malingering is rare. Spinal deviations are of 
little or no differentiating value. Posture, 
including the feet, is an important element in 


static backs and st: tic sacroiliac strains. The 
flat lumbar spine is common in_ sacroiliac 
subluxation. Marked limitation spinal 


flexion must be present to be of differentiating 
value; and the age factor must always be borne 
in mind when considering range ol 


min spinal 
flexibility. 


Pain in the back on straight leg raising must 
occur before the extremity reaches 135° to be 
of much differentiating value. After that 


almost any low back pain will be aggravated. 
Pain on thigh hyperextension has no differenti- 
ating value. Audible clicks are not pathogno- 
monic of sacroiliac relaxation. 

Subluxation is a more 


than 


severe lesi 
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relationship between irradiation and melanin 
excretion the authors made a study of } cases, 
which are reported. 

It was found that roentgen irradiation of 
melanosarcomas produced within twenty-four 
or forty-eight urinary excretion of 
melanin or lasting two to five 
The roentgen dose causing this effect 
was 15 H (equals 125 per cent of the skin unit 
mm. Al. Doses of 10 H 


hours a 
melanogen 
davs. 


through } 
without effect. 
Little as vet can be said as to the mechanism 
involved, except that the inside or outside of 
the cell undergoes a reduction to the colorless 


dose were 


melanogen which is excreted in the urine. In 
a repeated], irradiated nodule 
histologically and cell injury 
could be ce monstrated, although that port n 
of the tumor which taced the roentgen tubs 
appeared definitely paler than the opposite 
side. It may be mentioned that the tumors 
did not decrease in result of the 
treatment, and the  decolorized nodules 
remained pale up to the time of death of the 
individual, thus indicating that the pigment- 
lorming ca | 


one case 


examined no 


size as a 


pacity ol the cells had been injured. 
In another of the cases it was observed, how- 
that although the pigmented tumors 
remained unintluenced, those poor In pigment 
or unpigmented did ize after 
irradiation. 

It would that 

relation between the radiation sensitiveness 


dec rease SIZe 


seem therelore there exists 


and the biological character of certain cell 
functions in the sense that the most active 
biological function represents also the most 
radiosensitive. These observations also show 


that the ravs do not alwavs affect 
the generative activities of cells; but frequently 
a single cell function may be the only 


involved when life is not destroved. 


roentgen 


one 


and REGNIER, LE. The roentgen 
othematoma. Strablentherapie, 
1925, XXI, QI -Q5. 


FORSCHNER, L., 
therapy ol 


Roentgen therapy of othematoma is the 
therapy of may be applied 
without inconvenience to the patients and 


( hoice, since It 


avoids surgical treatment. Moreover, the 
cosmetic effect is excellent. In old cases in 


which there has already occurred a thickening 
and deformation of the auricle, the customary 
surgical methods still are applicable since the 
roentgen rays, although able to prevent 
deformation, unable to correct existing 
deformity. 

Iwo cases are cited briefly. The irradiation 
technique is simple. The involved ear receives 
a dose of 3H filtered through 3 to 4 mm. Al, 
care being taken to cover adjacent surfaces 


are 
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with lead rubber. Great weight is laid upon 
the maintenance of this dose, since the effects 
obtained with other have 
nearly so good. So far as concerns injury to the 
cartilage, it is stated that 
observed atter the employment of the abov: 


doses neat Deel 


has CCT 


hone 


dose. In those Cases in which the othematon 


has diminished by a half in four davs, ther 
is no need for a second trradiation, as the 
complete cure ts obtained after about fo 
weeks, with excellent cosmetic effect. In those 


cases, however, in which regression is not 


a second treatment four weeks ite! 


the first should be 


prompt, 


In only One CAs 


given. 
the authors’ experience was it necessary 
give three treatments to obtain the desire 
effect. 

Among the 23 cases tre ited Door 
was obtained only twice. The first was 
of the earliest cases and tatlure was probab 
due to Poo! technique. Phe second case 
in patient who disappeared aiter the 
treatment to return three months later 

new, infected othematoma. This 
promptly controlled but the cosmetic. eth 


Sp good, 


ORSDIKE, SIDNEY. Ihe treatment of seve 


. 
nd persistent uterine 

radium. Brit. \/. March I 3, 

$7 2-475 

\ report is civen on 200 Cases OL SO-Cali 


idiopathic or essential hemorrhage, that 


excessive and uncontrollable hen orrhade t 
the absence of any pelvic lesion to account for 
it. This series does not include the mino 
uterine hemorrhages which are relieved b 
drugs or a single curettage, but only cas 


which had been dealt with in the ordinary 
and proved refractory. There was tn additior 
an advanced degree of anemia with shortness 
of breath, headache, edema of the legs, etc., 
and the patient had to spend some part ol 
each month in bed on account of the severity 
of the hemorrhage. 


Phe condition is commonly found at and 
iround puberty, between thirty forty 
vears of age and at the menopause. Thi 
clinical picture is that of menorrhagia 1 


metrorrhagia. It is not believed that syphilis 
plays any part in the etiology. Clinically two 
types of uterus are met with in this condition: 
the and the diastolic. The 
uterus is but slightly if any larger than the 
normal organ, is hard, heavy and regular in 
outline with a cavity 2. 


systolic 


S\ stolic 


5 to 3 inches long. It 


vields little or no tissue to the curette, and on 
section the wall may be as much as an inch in 
thickness, and the arteries are prominent with 
gaping mouths, quite incapable of collapse. 
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Or near the menopause OO rae egative The negat es t Ie, 
O54 Mn oO the irradiations SIMpPly produce ( ( ite 
rapped up ruUDD« | S ( results. Only one o ( Cases 
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ment; in certain cases the improvement became 
evident in six and twelve hours. Several typical 
cases are cited. This success was obtained both 
in bronchopneumonias and lobar pneumonias. 
Chree out of 4 cases complicated by pleuritic 
exudate were successfully trradiated. 

Incidental radiation treatment was given in 
some non-operative pneumonias and the results 
were satisfactory in a majority of the cases, 2 
of which are brietly cited. There were 3 cases ot 
non-operative tuberculous pneumonias. Two of 
these were of the caseous tvpe and did not 
respond to the radiation treatment; the third 
Was an indurative tuberculous pneumonia and 
showed response. 

The success of this particular form of therapy 
depends Very largely on caretul dosage, and 
adjustment of the dose to the constitution and 
general condition of the patient at the time of 
treatment. The initial dose varied between 8o 
and 120 R upon the skin (in children down to 
50 R), filtered through 0.5 mm. Zn and 0.3 mm. 
Al, 140 kv., 8 ma., 50 cm. focal skin distance. 
The exposure Was made ov er one large portal 
covering the whole lung tield or, where neces- 
sary, over both lower lobes. The employment ot 
a large field and long focal distance seems to be 
particularly advantageous in the treatment of 
pneumonias. 

This treatment was first given only to pneu- 
monias that appeared to have become station- 


arv; later the treatment was applied in the 
acute stages ol the disease: more recently the 
radiation therapy has been applied in the ini- 


tial stages of the disease, and in these cases the 
impression was obtained that dangerous out- 
voided. 


Come Was a 


roentgen telan- 
Webnschr., Feb. 12, 1926, v. 


JESSNER, Max. The therapy of 
giectasis. Alin. 


74 

The mildest form of roentgen injury of the 
skin IS the 
telangiectases with or without mild atrophy. 
This condition is stationary and comes up for 


I 
found in more or less numerous 


consideration only 
effects. 
Formerly the 


in cases involving cosmetik 
author recommended to his 
cent ichthvol- 
mitin paste containing 5 per cent oil, which 
was to be warmed and then applied in al thin 
laver over the affected area. This was then to 
be covered with a vellowish-brown powder, the 
tint of which was to be adjusted to the indt- 
vidual’s complexion. The patients eventually 
learned how to apply and tint the preparation 
so as to vield a highly satisfactory coating. 
Since 1Q22 thirteen cases have been treated 
with doramad salve; 8 were cases of telangi- 
ectasis following gland 


patients the use of a 2 per 


irradiations, 


cery al 
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irradiations, one 
the 


doramad Sal ( 


thyroid 

irradiation of 
the back. 

2000 | St ° 


was given in six applications of twenty-four 


2 alter 


operative 


DOS 
cancer ol Dre 


Phe 


per 


and one on 


containing gram of salve 


hours each at intervals of six to ten week 


[wo of the patients received but one tre 
ment from observation. Lr 


result 


and were lost 


the others a very good was observe 


alter the third to filth treatment. The tel: 
giectases became considerably paler and 
some had contracted to more or less large 
completely normal islands. The reactior 


occurring in the first days after the doran 


ipplication were medium and apparent 
never as pronounced as in other conditior 
An injurious effect of the treatment 
observed but once in a woman who, despite 


strict orders to remove the salve after twent 


four hours, permitted it to remain 
davs: and in this case there resulted an erost 
which lasted four weeks. 
Care is recommended § in 
form of therapy 
treatments since there ts a 


bilitv of over-irritation of the irradiated are: 


tor el 


the 


especially as 


of tl 


US¢ 


regards the 


number ol POSSI- 


KorsBscH, RoGer. The roentgen therapy 


chronic gastritis. \iinchen. med. Webnschr 
Feb. 19, 1926, 317-310. 
Many observations seem to indicate that 
1 
in the subacid form of chronic gastritis the 
pathologic process seems to be in the upper 


portion of the stomach and the fundus, whil 
in the hyperacid type, i is usually in the low 
portion and the antrum, where, it 


Is Suspects 


there exists not only a control center for tor 
and peristalsis but also for the secretion of the 
whole organ. Phe clinical observations 
show that the hvperacid types ol gastritis are 
peculiarly obstinate and tend to underg 


complications. This peculiarity of the chroni 


inflammatory process suggested the 


tion of radiation therapy. 

Phe early experiments with roentgen therapy 
etlect) upon 
symptoms and in the FAsStroscopl¢ findings. 


applica- 


showed ftavorable SUDIECTIVE 


\ detailed des ription Is given ol a case 


voung man, aged twenty-tive. The severe 


gastritis remained unchanged despite 
treatment, therapy, 
conjunction with gastric lavage 


chronic 

the 
was tried in 


usual and roentgen 


Four treatments were given at intervals ol 
three to four days. Each treatment consisted 
of one-fourth of the skin unit dose, 27 cm. 


skin focus distance, filtration through 0.5 
mm. Zn plus 3 mm. Al. The epigastric region 
was Irradiated so as to reach the caudal portion 
of the stomach which was the seat of disease. 
Iwo days after the last treatment a 


gastro- 
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Instances continues 
than 


hemorr 1 In most 
with g 


nave | 


comtort would OtThHherw Is¢ 


een The ¢ 


Cancer of the tloor of the 


isc, 

mouth Is peculiarly 
is taken to coag- 

oroughh growth until all 

1 tissue has been destroved. Malignant 


Die to diathermy if care 


mena 
late 


incdurates 


around the 


growths involving the tonsil, the palatine 


irches and trequently invading the base of the 
] 


re not uncommon and from a 


of view are usually inoperable, in which 
i 
case there is almost invariably much infiltration 


nd Wxation with extensive glandulai INVOIVC- 


ment i e superior carotid triangle. Lpithe- 
I growtns in ti is locality are very radiore- 
sistant, hence the combination of diathern 

nd irradiatior s useful. The infected vlands 


ligature of the extert 


carotid arterv, followed in ten days to a fort- 
! oht vv ligature of the other external carotid 
rtery and coagulation of the primary seat of 
arsease, access to the malignant growt 
may necessitate subpertosteal resection of the 
ngle of the inferior maxilla. This permits con 
rlete remo enlarged cvlands, ind the 
srowth n treated from the inside by COAL 
ulation and from the outside by irradiation 
Ultrmate success can be obtained ) 
emplo ng heroic measures, 
[rradiat on may be etlected either by burt 
need | along the route of the Ivn phat! 
stream lead nye tron the locus ol disease ) 
means of applicators applied around the angle 
the or combination ol ot 
methods. [he results are at times surprising 
good, several of the author’s patients having 


| I 
had complete freedom from symptoms for three 


to irs. 


live ve 


I 
In the « eC ol tion of 


irvngeal cancer the DOSI 


the growth, its size and anatomical relations 
help to determine the particular route ol 
ipproach. Phe author advocates the more fre- 


quent performance of a laryngo-fissure, for the 


reason that many growths both extrinsic and 


INtrINSI¢ thereby rendered more 


here 1s a distinct limit to what electrocoagu- 
treatment Is capable ol 
lf the glands are non-adherent 
removed, the lymphatic avenues 
m should be thoroughly irradiated 


alter coagulation of the primary growth. This 


is best done 


| | ] 
lation an radium 
iccomplishing 


and can be 


leading to the 


by insertion of six to eight tubes 
containing 5 to mg. radium along the lym- 
phatic stream. Better results are obtained by 
implafiting radium needles within the tissues 
than by 
When it ts decided to rely on radium alone, a 
| 


1O 


ipplicators applied to the surface. 


usetul plan Is to resect a portion or the whole « 


the thyroid ala and through the fenestration to 
nsert with precision into the growth a varying 


Roentgen 


ind Radium Literature Db: 

number of tubes, and subsequently to 

casted radium applicator around the neck 
In the case of malignant growths of thi 

ntrum and ethmordal labyrinth the steps to 
followed are as follows: (1) ligature of the exte 

nal carotid arterv: (2 removal ot olan 

exposure of antral or ethmordal growt! 

external incision; (4) curetting of the growt 

3) application of diathermy with the butt 

electrode; (6) surtace application ol radium 
Carcinoma otf the nasopharynx present 

problem ol great complexity. SArCOMAS ( 
fan readily to treatment with radiun me 

the number of needles and the dosage I 

vit the size nd structure of the tumor | 

cannot ccomplished wit! Carcinon 

d no hesitation in thorou 

tiIssuc hard on soft in order toy prope 
ccess to the growth. Several applicatior 

CCeSSAI to coagulate even a sn t 

Y to the mechank ities Involve 
Cancer of the hyvpopharvnyx, whi 

INCOM MO! in. ten CS to ¢ 

the reo ided the disease S ) 

strict lized. Ma gnancyv ot the esop 

t the miurcation ot the trachea n KCS It 

cult to ascertain the degree of mut ‘ ( 

ment na the risk ol perloratiol Conse ient 

| thern In this positiolr nvero 

\ yreliminatr coagulation and conseque 

Ope yr up ol the stricture permit ) 

quent irradiation th screened radiun 

CASE the pertormance of i prelmil 

trostomy is advisable. In the case of care I 

of the thoracn esophagus, diathermic. co: 

tror vith or without subsequent ecmplovm« 

ot radium offers a very slight chance of eradt 
ne the Cisease, 

ROcHLIN, D. G., SCHIRMUNSKY, KLAUDIA, 
INOTSCHNEFF, NINA. Certain characteristic 
of the constitutional picture in individ 
suffering from psoriasis. Fortschr. a. d. Ge 
d. Réntgenstrablen, 1925, xxxiti, O61. 970. 

\ preliminary report is given on the obser 
tions made In 30 cases ol DSOFLAasIs. The author 
irrive at the conclusion that the disease fin 
Its origin In a peculiar constitutional conditio 
of the organism. The observation of oth 
authors is confirmed as regards the relatior 
Ol PSOrlasIs to disturbances of the thyroid, 
ind of the female sex glands. Attention ts als 
directed to the réle of another endocrine gland 
the hypophysis. Phe sella turcica has beet 
found practically always in this disease t 
lie at the upper Imits of the normal, and tl 
skeleton of the hand often shows an = acro- 
megaloid structure. The blood sugar content 
is usually very much decreased (30 per cent 
on the average he caletum content of the 


7 
| 
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An analogous situation is to be found in the 
. 
application of ultraviolet therapy. 


Wessrer, J. H. D. Radiation treatment in 
exophthalmic goitre. Brit. Ml. J., June 12 
19260, 1, 055-950. 


have stood the test of time. It stands 
well in the forefront among the 2309 different 


Radiation is one of the few therapeutic me 

ures Which 


drugs and remedies for the disease which were 
compiled Marine. 

Surgery had a thirty-vear start of radiology 
the treatment of exophthalmic goiter, but 
thyroid surgery has been fortunate in remain- 


in 


ing almost entirely in the province of experts, 
whereas anvone who has access to an apparatus 
can give roentgen-ray treatment. Moreover 
roentgen dose measurements passed the ele- 
mentary stage only in the last fifteen or twenty 
vears, hence the many failures charged to 
roentgen rays. It is regrettable that books such 
as Crile’s and Crotti’s are still distigured with 
pictures of roentgen-ray the neck. 
Such photographs are as meaningless now as 
old operation statistics would be. 


burns on 


re 


The author’s own experience extends to 168 
cases some of which have not been followed up. 
[here were 88 cases out of 107 which showed 
marked improvement, a percentage (82) 
lar to that reported by other radiologists. 
Lately the author has employed a technique 
which attempts to half saturate the thyroid 
with cumulative doses in the first month or two 
and then as progress is established the intervals 
between treatments 


siInil- 


have been gradually 
o months. In this wav a number of 
patients have been restored to health with only 
about 2.5 H to each side of the thyroid, tf large, 
or to the whole gland from one or the other side 
if small, repeated in five to eight treatments in 
all, taking two to four months for great reliet 
or for cure. For very small thyvroids a 1 mm. Al 
filter and for moderately enlarged 
ones 3 to 4 mm. Al; and for large, hard glands 
0.5 mm. Zn is employed. In each instance there 
is administered about one-half to two-thirds of 
the dose which will produce an erythema on the 
sensitive skin of the exophthalmic patient, 
whose erythema dose is about 60 to 70 per cent 


increased 


is used, 


that of the small erythema dose for an average 
skin, 

The nervous symptoms are usualby the first 
to improve after irradiation. Benefit is some- 
times noted after one treatment. The exoph- 
thalmos and thyroid enlargement remain to 
some degree in most of the long standing cases. 
In more acute cases not supervening on an old 
goiter, the eye symptoms and thyroid enlarge- 
ment may become normal. The author irra- 
diates the thymus only when there is not the 
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expected "response after irradiation of | th 
thyroid or when there is present marked mya 

thenia, tremor, lymphocytosis wit! 
leucopenia and amenorrhea, added to a_ pre 
dominantly vagotonic type, all suggesting thi 


presence of a considerable thymic element 


MISCELLANEOUS 


Opirz. On the radiation biology 


Brit. J. 


It the action 
of every cell and the entire organism that ¢ 
throw light on what takes place biologi 
when 


YTOSS 


Radiol., July, 


1Q25, 


IS mutual and react 


a cancer is subjected to trradiation. | 


that end it Is necessary to form a few gene! 
ideas regarding the biology of cancer. It 
been the author’s view that we cannot le 
anything of the nature of cancer from histo- 
logical microscopic preparations alone. All t 

is seen is a supertluous growth of epithe 
cells Increasing without limit and having the 
power of penetrating neighboring cells. Th 
phenomenon shows that a war is being wage 
by the organism against cells not belonging 
to that region which are endeavoring to force 


an entrance, like so many foreign bodies, wit 
. decidedly untavorable result to the host 
There is apparently what may be termed 
disposition to cancer, and this disposition 
increased with age, although cancer is rather 
less a disease of age than of aging. 
I-xperimental study of the effects of radiat 
that for a favorable etlect 
prerequisite is the presence of connective tissuc 
in sufficient quantity and suitable quality 
associated with a correct strength of rays. 
the dose is insufficient the 
attained. If the dose ts too 


on cancer Snow 


desired end IS 
great degenerative 
retrogressive transformations take place but so 
rapidly that the desired removal of the epi- 
thelial cells is not brought about. Details are 


still uncertain, especially regarding the parts 


played by the different tissue elements. All 
that seems certain to the author ts that 
earlier research histiocytes were frequent! 


taken for lymphocytes. 
In addition to the local effect there is a gen- 
eral effect derived from the use of hard rays. 
Many of the changes brought about by irradi- 
ation have a mutual effect upon one another 
Thus cholesterin content, blood count and 
fluidity stand clearly in relation to one another. 
Phat chemical changes also play a part is self- 
evident. The and chemical changes 
produce an effect on the locus of reaction, and 
they are considered important. 
The Various 
really 
due to unlocalized stimulative treatment. 
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thickening, sclerosis of some tufts and other 
changes. Connective tissue is very 
and there is some cellular infiltration. 

Such 


prominent 


a controlled lesion should throw much 
light on the problem of chronic hypertensive 
nephritis In man, 


ZISKIN, THOMAS. Development and size of the 
{m. Dis. Child., Decem- 
KXX, 


heart in children. 


DCT, [Q25, 
| | 
A study was made of the hearts ol children 1>\ 


ol 


investigation was undertaken tor the purpose 


means teleroentgenogram. The present 


ol studying Lhe normal measurements ol 

childrens hearts and their relation to bod 
growth. The teleroentgenograms were taken at 


i distance of 6 feet with the patient in the 
vertical . The 


Dosition 


phase of respiration was 


factor. 


considered an rhe The cases were 


classitied both according to the height and age 
ind the following measurements were made 
from the roentgenograms: (1) Distance fron 
the midline to the most distant right border: 
2 distance trom the midline to the most 
distant left border; 3) sum of the first tw 
taken as the transverse diameter; (4) the 


| 


llameter measured 


from. the 
most distant 
| 


maximum broad 


maximum long « 
notch to the 


the 


LUrICULal APIC 


border; (5 diameter 


it angles from the long diame- 


measured at 


ter to the most distant borders above and 
below: 6) diameter of the aortic arch; the 
ingles tormed by the transverse and long 
diameters; (8) the maximum internal diameter 


ol 
diameter to the 
the ratio of the 
median left diameter. 


ind 


the ratio of the transverse 
| 


internal chest diameter; 


the chest: (9 

median right diameter to the 


charts given showing the 


are g 
development and relative measurements of the 
heart at different ages and different heights. 


The ratio between the transverse diameter of 
the urt the internal 
diminishes slightly 
is due to the « 

The right 
extend relativels 


he and chest diameter 


is the child develops. This 
hy inge In the position of the heart. 
of the heart 
further to the right in 
hood. There is a constant ratio between the 
right and the left 
diameter of the heart. This is approximately 
50 per cent at 


+ 


border does not 


child- 
median 


median diameter 


all ages and heights. 


PonLe, Ernst A. Studies on the suspension- 
stability of the human blood. ur. The « hanges 
of the sedimentation rate of the erythro- 
cytes in vitro and in vivo alter x-ray exposure. 
Radiology, January, 1926, vi, 35-538. 
Irradiation of the human blood in capsules 

with unfiltered ravs influences the 

certain mini- 


roentgen 


blood suspension-stability. A 
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mum dose is required to cause a defn 
the 


the erythrocvtes. 


retardation ot sedimentation velocity 


| he sedimentation test 


reversible reaction; it can repro C4 


qualitatively but not quantitatively. Cert 
precautions have to be observed to give re 


able results. 
Phe 


pipettes at the 


procedure employed was to fll 


same time with 


in individual, one pipette being trrad 
and the other used as 2 control. Only 
nadir duals who had never been subrect 
to roentgen treatments were CHOSE 
radiations emploved WET produced ) () 
spark gap (ca., 135 kv.), 5ma., no filter, 30 ¢ 
cistance Ihe dose varied trom 100 to 
PORDES, Fritz. On the visibility of thre er 
ll-bladdet and bladder 
ordinary roentgenogram. Fortschr 
Geb. d Rontgenstrablen, IQ25, NNN () 
OQ2 
Apart from the well-detined shadows 
DV calcium, metals and contrast mate! 
the body, there are three intensities of s| 
produced by normal structures: (1) the rare 
faction due to GaAs: (2 the shadow inte! 
characteristic of fat, and > the shad 
intensit\ characteristi Ol the other 
tissues. In the case ol gall-bladder Wit 
thickened wall but not containing coner 
ments) there should be still a fourth sl 
tensity somewhat more dense that that 
to ordinary solt tissues. 
Very frequently one observes in a pr 


roentgenogram a structure immediate! Ove 


+ 


| 
he Symphyvsis which represents the url 


bladder. The reason why the normal blade 
produces a shadow distinct from the rest 
| 
the normal contents, without gas in the int 


tines, lies in the fact that the normal abe 
nal lighter than the 


urinary bladder with its contents. The differ 
certainly 


contents are HiIcally 


ence does not lie in the difference 
in shadows produced by the tntestinal 
| 
Dladdet walls. 
Numerous complete Dartum enemas have 


given roentgenoscopk evidence otf the surpr 


ing fact that there ts in practically all norn 


cases certain amount of gas rarefaction 
the small mtestine. In other words, distinct 


quantities of gas in the small intestine arc 


normal finding; and the active peristalsis ¢ 
this makes the intestinal 
foamy. 

It is from 
that the visibility of the lower surtace of the 
liver, of the gall-bladder and of the urinatr 
bladder is not because the walls have becom« 


org content 


an 


concluded these observatior 


cor- 
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responds to the external walls of both left 
chambers, while the right end corresponds to 
the right auricle. The front segment of the 
ovoid bounds the right ventricle and the 
posterior segment the left. This ovoid can be 
located for practical purposes by means ol 
three pairs of tangents. The first pair touch 
both edges of the heart and run parallel to 


ir run diag- 
from the left side in front toward the 
bac k. the angle being sO chosen that the 
of this pair of parallel 
touches both the heart outline and the antertor 
edge of the spme. The third pair of tangents 
rom the left back toward the right lront 
ind their direction is determined in the same 


the median plane. Phe second pa 
onally 
right in 
posterior 


+ 


tangents 


run 


the 


manner as t last pair ol oblique tangents. 
Phe intersections of these six tangents produce 
: wl | | A 
n irregular hexagon which tncloses the hear 
prorectiol 
lo determine the horizontal cross section of 
the heart upon the patient the author has 


made use of an apparatus designed tor localiz- 


lies. In the examination of the 


ve SIX tangents determined 


patient the DO are 

at a level a little above the mammary line and 
the points of ent! ind exit are marked upon 
the screen trom these points. A sketch may be 
made of the heart outline from which import int 
informatio! may be obt uned, especial] in 
nsuflicrenc and stenosis ol the mitral \ lue, 
vortic insufliciency with decompensation 
Lortic, STCNOSIS, Stokes-Adams disease, mitral 


insufficiency and stenosis with decompens tl 


both advanced and incipient. 


Max. Radiation tnjurtes. \iinchen. 
med. Webnschr., Ixxu, 1296 


1207. 


\ Crist 


condition of 


tL scientist who showed a 


Light months after the 


In 


aspermi i. 


first examination a few motile spermatozoa 
were observed in his seminal fluid. Investiga- 
tion showed that the patient had previously 
been working with roentgen ravs and was 


r sterilizing action. The author 
apparatus for generating roent- 
freely available and fre- 


unaware of thei 
points out that 
gen 


ravs Is Now Is 


quently used 


n lecture halls and other places 
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EMBET 


where the general public may be inadvertent 
ests that some means of | 


exposed. Ee 


control over the operation and distributior 


roentgen apparatus should be instituted fi 


lic protection. 


pub 1¢ 
\ SC cond Ca 


! ition 


se ol Injury OCCUrre 
n a woman who was treated by a well-kno 
radiologist with roentgen and radium 1 
Light or nine months after the treatment 
there appeared multiple hemorrhagic erosior 
of the rectum. In 2 other cases the tntroducti 


of radium for total extirpation of ca 
caused the development of a 


reinon 
funnel-shape 


necrosis in the vagina. An explanation of thes 

necroses IS hard to because other 

did not show these injuries after exact 

similar treatment. 

SCHNEIDER, ERicH. Studies on the eflect 
roentgen rays upon yeast. II. Strablenth« 
1926, XX, 703-612. 

Yeast was dried and exposed to roentge 
ravs, and it was subsequently tested for it 
fermentative ability. he results show 
notable changes in the fermentative Powe 
When the veast was irradiated during the 
fermentation test, there was observed a slight 
yonegative effect of the roentgen rays. 
effect of the roentgen rays seems to be con: 
tioned by the nature of the Surround 
med um: because it is only when electrolyte 
ire present that a positive effect is observe: 

hese observations seem to confirm the the 
sis of Groedel that the dead or inactive c¢ 
does not respond to roentgen irradiation. ar 


iction of roentgen rays Is dependent on the 


+ 


activity of the cell and ts greater, the ore Cl 


ol the cell. Even ur 
roentgen-sensitive wher 


In 


the functional activity 
cellar organisms are 
the irradiated 
mic environment. 


are a suitable photoyt 


The roentgen rays in the above experiment 
produced with a Miiller self-hardenir 
tube, operated at 2 ma., 104 Sclerometer. T| 
exposures were made without filter for on 
half hour and corresponded to a 
three skin units at the surface. 
| distance was 26cm. 


dose ( 
Phe surfac 
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Carcinoma of breast, results of treatment, 430 
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lor prognosis and treatment ol, 30 
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Cooperation 


Today the general practitioner is fortunate in 
being able to call on colleagues who are spec- 
ialists in those newer branches of modern 
scientific medicine so important in combating 
diseases. 

The roentgenologist—with his highly spec- 
ialized training can be of the greatest service 
to the general practitioner. 

The public needs the general practitioner. 


The general practitioner needs you. 
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